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TO “ELECTRICAL REVIEW” READERS. 


We regret that recently a number of our readers have experi- 
enced difficulty in securing copies of The ELECTRICAL REVIEW. 
The reason for their disappointment is that our circulation is 
centinuing to increase so rapidly that it is impossible for us 
te guarantee that any casual copies will be available after the 
hour of publication. In order to make sure of receiving one’s 
copy regularly as issued, a definite order should be placed with 
&@ ucwsagent, or subscription should be sent direct to the 
Publishers, ELECTRICAL REVIEW, LTB., 4, Ludgate _ 
Londen, E.C. 4. 


THE PRICE OF ELECTRICAL 
ENERGY. 


Now that the prices of commodities of every description are 
invariably much higher than was the case before the war, 
no surprise has been occasioned when, from time to time, 
the price of electricity for power, lighting, and heating has 
been raised. Railway, tramway, omnibus, and cab fares have 
also been increased, and in this country the enhanced 
charges have been brought into force with hardly any public 
comment on the subject. 

It is, therefore, with a certain amount of astonishment 
that we have read the American technical papers lately— 
in fact, for the past few months. Those devoted to the 
interests of electrical traction have been, and still are, 
filled with appeals for increased passenger fares. Reasons 
are given—some fairly convincing, others redolent of the 
flatulent nonsense which was so strenuously boomed even 
here a few years ago, in the shape of “ selling talk” and 
advertising efficiency.” 

We are aware, of course, that the raising of tramway fares 
is not the simple matter there that it is here. Tramways, 
light railways, and most public utilities in the United 
States are almost always worked by private companies, 
whose rates and charges are subject to the approval of 
public utility commissions. Approval. has, therefore, to be 
sought, and in some cases a vote has to be taken, before any 
change can be made. In addition to this, it appears to be 
the general usage to make a fixed charge per journey, 
irrespective of the distance travelled, just as the Oentra] 
London Railway did in the days when it was the “ tuppenny 
tube.” The system of graduating fares according to 
distance, almost universal in this country, is there called 
the “ zone system.” 

The American papers whose interests are concerned with 
power and industry are also devoting considerable attention 
to this problem, and an extremely interesting article, 
entitled “Cost versus Value of Service in Rate Making,” 
written by Prof. John Bauer, appeared in the Zlectrical 
World on August 31st and September 7th, 1918. 

Wedo not remember to have encountered in the British Press, 
or in books, any attempt on the part of the professor or student 
of the science of economics to consider the very important 
and far-reaching problems bound up with this subject. It 
is true Sir William Ashley spoke at the British Association 
meeting at Sheffield, some years ago, when Mr. E. W. 
Cowan presented a paper which dealt, to some extent, with 
the matter. 

In the early days of electricity supply, many engineers, 
coming freshly up against the subject, armed with nothing 
in the shape of previous economic education, but only 
with sound engineering common-sense, evolved systems of 
charging of their own, and contributed knowledge and 
wisdom which, strengthened by the experience of subsequent 
years, have sufficed until lately to satisfy the requirements 
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of the situation. The names of Arthur Wright and John 
Hopkinson will readily occur to the reader ; and a veritable 
crowd of less famous men have made important contri- 
butions to the subject, particularly in the earliér years. It 
was, and probably still is, possible in Germany to patent a 
system of charging, and numerous freak systems, each 
involving a particular kind of freak meter, were put 
forward—but this is by the way. Of recent years, in 
Great Britain, a supply authority has fixed a rate or 
method of charging, or amended an old system, the con- 
sumers have accepted it, the Press has not commented upon 
it, economists have ignored it—or have, more probably, 
been ignorant of it—and the subject has been treated with 
the fine contempt and disregard characteristic of the 
British people when confronted with any really important 
matter. Suffragettes, Sinn Fein, and other excitements 
occupy the nation’s mind, to the exclusion of housing, 
education, health, and matters affecting the well-being of 
every man, woman, and child in the community. 

Now, let us ask ourselves one or two questions. What is 
the fundamental notion—the eternal verity, if you like— 
underlying the satisfactory working of an electricity supply 
undertaking ? The answer to this is simple, but involves 
further questions. It is nothing more or less than this :— 
The lowest possible cost of manufacture, combined with a 
selling price which exceeds the cost, but is not so high as 
to drive the consumer to use some alternative means of 
obtaining what he wants, or to go without it. 

The questions raised by this answer are many and 
various. One is—what is the cost of manufacture ? With 
this, at the moment, we do not propose to deal, because we 
are anxious to consider another, of equal if not greater 
importance, viz.: What ought to be the selling price ? 

The very title of Prof. Bauer’s article, “ Cost v. Value,” 
gives food for thought. The value of a thing may be out 
of all proportion higher or lower than the price paid for it 
in money. Who is there that does not possess some 
inexpensive article which he or she has come to regard as 
indispensable and irreplaceable? That is an example of 
value exceeding cost. On the other hand, slum property is 
regarded as a profitable investment, and large rents are 
obtained for premises which have less than no value, 
which are plague spots and sinks of degradation, filthy and 
abominable to the last degree. 

The principle of charging what the traffic will bear, is 
advocated by many, and must certainly be considered. It 
cannot, however, be regarded as ideal, even in the railway 
world. It leads directly towards discrimination between 
consumers. 

The traffic may be able to bear charges considerably in 
excess of the cost of service. Many are paying 8d. per unit 
for electric light nowadays rather than be without it. 
Again, the traffic may be quite unable to bear the cost of 
manufacture. No one can afford, as a commercial proposi- 
tion, to pay $d. per unit for heating water for domestic 
purposes. The price would have to be much less. 

In addition, then, to the consideration of what the traffic 
will bear, there is the question of providing a reasonable 
return on capital invested. Does the revenue derived from 
charging what the traffic will bear provide such a return or 
not ? If not, what shall be done to bring in revenue? If 
so, what shall be done with the surplus ? 

Prof. Bauer says quite flatly :—* If the revenues exceed 
a fair return, the rates are too high, and are reduced ; but 
if they are less, then the rates are too low, and ‘are raised.” 
On this, our contemporary quotes one A. C. Dunham as 
having’comnfented that every time he had lowered his rates 
he had ‘increased’ hié net profits. Contrast this with the 
famous Bermondsey clause, which required Prof. Bauer’s 
principle to be carried out. 


If the traffic will bear high charges, it may be asked 
whether the return to the investor can ever be described as 
unreasonably high. This, in the United States, is the point 
at which the Commission is supposed to step in, and it has 
to decide whether the consumer shall be protected by low 
prices, or whether the revenue shall be artificially high and 
the profits appropriated for public purposes. Since the con- 
sumer pays, it may seem that the public purposes are being 
carried out without public expense, but a little consideration 
will, we think, expose the fallacy of this view. If electricity 
is expensive, the cost of the product turned out by its aid 
will be higher. The general public will pay, for there is 
no other reservoir from which the money can be drawn. 

The question of ability to pay must also receive attention. 
Income-tax, super-tax, doctor’s bills, rates, all of these 
depend on this principle. The question of willingness to 
pay cannot be neglected—a fact which is borne out by the 
American traction papers, which now frequently contain 
revelations of the unpleasant fact that a 20 per cent, in- 
crease of fares produces something like a 5 per cent. 
increase in the revenue. The Electric Railway Journal, in 
a recent issue, frankly records its opinion that “the zone 
experiment has been postponed too long.” Make your fares 
too high, charge 3d. or 34d. for any distance, when people 
have been accustomed to pay 2}d., and your passengers will 
desert you. They will walk, or buy a Ford car. The com- 
petition of the private motor-car is a serious thorn in the 
flesh of many tramways in America. 

Running costs increase when wages increase and when 
coal becomes dearer. In the case of a stagnant under- 
taking, this is all that increases ; the sum invested remains 
the same, because the output makes no progress. In such 
a case, the only way of passing on the increased cost is to 
increase the price, 

A progressive undertaking, with increasing output, has 
to increase the amount invested by buying new plant. The 
price of plant has increased, and coal and wages cost more, 
but there is a larger revenue. It is more than likely that 
with a properly-formed tariff, the increased revenue will 
offset the increases in cost. If this is the case, then the 
price should not be increased. Increase of output brings 
down overhead charges; increase of output is brought 
about by low selling prices. Therefore, overhead charges 
are brought down by low selling prices. There must be a 
profit, and a good one. Far too much of British engineer- 
ing, and particularly of the earlier electrical work done, is 
excellent as a monument to the soundness of our engineer- 
ing practice, but it has ‘hot, up to the present, brought 
much in the way of dividends to the shareholders. It is 
not necessary to mention any one concern, for they are all 
tarred with the same brush. 

Let a profit be made, but see that it is not unreasonably 
high. This policy protects the consumer, and advances the 
prosperity of the supplier along the right path. It is no 
solution of the problem to hand over large sums to relieve 
the rates, for the relief goes mostly into the wrong pockets. 
Even when the case is reached that a municipality can 
take a penny either off the price of gas or off the rates, 
the penny should come off the price of gas. 

A correct system of charging should be based upon cost, 
and should graduate its charges in accordance with value of 
service. Neither one element nor the other should be the 
only one. Hence all systems of uniform fares are wrong, 
and al] systems of charging for electricity by current 
limiters without meters are wrong, though they may 
(improbably) sometimes be (or seem) expedient. It is not 
worth so much to ride from Ludgate Hill to Charing Cross 
as it is to ride from the Bank to the Marble Arch, and it is 
wrong to charge a uniform fare. The increase in cost. for 
the greater distance is not in exact proportion, but the cost 
is not the same. Thus from both points of view, 
uniformity is wrong, and the Americans will have to 
change their system if they want to improve the prospects 
of their tramway undertakings. 
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a Tre goes on going on, but there is 
er still no sign of the introduction of the 
ts i Electricity Supply Bill into Parliament 
by the Board of Trade. In the meantime, the Ways and 
Communications Bill is before Grand Committee, and 
nothing is heard as to its progress—though we imagine that 
it is undergoing a strenuous experience. How the two Bills 
are to be reconciled it is impossible to say until both drafts 
are before us ; it looks as if the Transporters had jumped 
the claim of the Traders—stolen their lightning, so to 
speak ; but we must wait for enlightenment on this point. 

Meanwhile, perplexity reigns in the minds of the public, 
as may be gathered from various items in the lay Press. 
Those are not wanting who, somewhat furtively, cast 
doubt upon the merits of the super-station ; one well-known 
municipal electrical engineer prefers to pronounce it 
“ superstition,” a shrewd thrust indeed—whilst others 
are developing alternative schemes, which they claim 
will prove equally economical. For instance, at the revived 
annual dinner of the West Ham Electricity Department, 
a fortnight ago, Mr. J. H. Bowden said that an independent 
report was being prepared on the subject of electricity 
supply in West Ham and Poplar, and when that was ready 
he thought the super-station question would bear a different 
complexion. Mr. J. B. Braithwaite, presiding at the 
meeting of the County of London Electric Supply Co., 
Ltd., last week, expressed agreement in general with the 
recommendations of the Electric Power Supply Committee, 
particularly with the proposal to place the electricity supply 
of the whole country in the hands of one body, but he said 
that in the Transport Bill this recommendation appeared to 
have been abandoned; the Bill would paralyse private 
enterprise. With regard to the supply of the Greater 
London area, he advocated the extension of the companies’ 
tenure and the grouping of the companies and munici- 
palities respectively into two great concerns which would 
be well able to cope with the requirements of the 
situation by linking-up their undertakings. This proposal 
obviously will not please the Municipalities of Greater 
London which are so anxious to eliminate all company con- 
trol in the metropolitan area, and are, in fact, preparing a 
scheme of their own. 

In the Provinces, as our columns have shown, numerous 
movements are on foot with the object of anticipating 
the proposals of the future Board of Electricity Com- 
missioners, and staking out claims for the possession of 
super-stations, while the Board of Trade’s activities in a 
similar direction occasionally come to light—witness the 
report by Sir John Snell and Mr. C. H. Merz on South 
Yorkshire, abstracted in our last issue, and the conference of 
North-West Midland authorities, reported the week before. 
The interim report of the Board of Trade Committee on 
Water-Power Resources of the United Kingdom, of which 
we give an abstract to-day, embodies a more optimistic 
view of this subject than any previous expression on the 
part of the Government, though it follows so closely on the 
lines of Mr. A. Newlands’s paper, abstracted in our issue of 
February 8th, 1918, that it adds little to the information 
already available. The subject of “ National Electricity 
Supply ” is certainly very much alive, in svite of the dilatory 
methods of Government Departments. 

Not only in this country is the movement progressing ; 
similar proposals are being seriously considered in Canada, 
Australia, and New Zealand, as well as in Germany, Austria, 
Hungary, Bavaria, Spain, and other countries. The im- 
portance of electricity to the national welfare is everywhere 
appreciated, and it is clear that, given settled conditions, 
there is a period of unexampled prosperity before the elec- 
trical industries. 

Returning to the Transport Bill, a mass of opposition to 
the proposal to place the control of electricity supply under 
the new Ministry is accumulating, especially on the part of 
municipal authorities, as is shown elsewhere in our columns 
to-day, and there appears to be little prospect of this part 
of the Bill getting through Parliament. We have already 
expressed our strong objection to the proposal, for which we 
see no justification whatever. To treat electricity as a 
mere adjunct to transportation, when in point of fact it is 


in itself a prime factor in the nation’s concerns, and worthy 
of a Ministerial Department to itself, would be a fatal 
error. If it must be subject to a Ministry, let it be the 
Ministry of Commerce that shall be thus honoured. 


THE intention of the Republican 

State Electricity Government in Germany to vest in the 
euiees. possession of the State the control over 
existing sources of energy in the country, 

to which reference was made recently in this journal, 
coincides with the publication by Prof. Klingenberg of a 
memorial to the Government and the Federal States in 
relation to the nationalisation of the supply of electricity. 
In the professor’s opinion, the principal requirement is the 
formation of great supply undertakings with the co-opera- 


“tion of the State, and he assumes that it is solely opportune 


for the State to become the owner of productive sources in 
bulk, whilst the time is not yet ripe for the State to take in 
hand the distribution of energy. On this basis it is 
suggested, for instance, that Prussia should be divided into 
eight main supply districts—the Saar, the left bank of the 
Rhine, the right bank of the Rhine, the Ruhr, the Bitter- 
feld lignite district, Berlin and environs, Hamburg— 
Lubeck, and Upper Silesia, and that eight State companies 
should be constituted, the most suitable form being that of 
joint stock enterprises with registered shareholders. As the 
essential rights of the State would be guaranteed by the 
statutes of the companies, which would be uniform 
throughout, it is not considered unconditionally necessary 
that the Republic and States should: possess more than 
50 per cent. of the share capital, especially as important 
decisions would be subject to a majority of two-thirds the 
votes. It is proposed that the Republic should contribute 
one-half of the authorised capital, so as to facilitate 
financing by the Federal States; while, on the other hand, 
the State, even during the war, has become the proprietor 
of large electricity works, or a participator in such under- 
takings, which would be incorporated in the State companies 
previously mentioned. In this connection are cited the 
Golpa power station, the Inn works in Bavaria, the pro- 
jected Erft works, and the Walchensee works. 

The majority of the other shareholders, in the opinion 
of the professor, should be composed of those provincial, 
communal, and private companies which already own elec- 
tricity undertakings, and which would transfer them to the 
State companies in exchange for shares and debentures in 
the latter. It is suggested that the development of the 
State undertakings should be assured by legal regulations 
giving them preferential rights, in order to induce the 
existing undertakings to co-operate with the State com- 
panies. The owners of works who do not decide in 
favour of such a connection should be authorised also to 
continue their works for a long time within their area of 
supply. It is recommended that suitable compensation 
should be paid on the taking-over of “parts of installa- 
tions.” On the other hand, the professor contends that, in 
order to assure to the State undertakings the advantages 
expected from the development in the sale of energy, and to 
guarantee the greatest possible economy in fuel, the State 
companies should be given the right of preventing the 
execution of extensions, the erection of new works, and 
the reconstruction of power stations which serve for public 
supply purposes. In connection with this, the proposal is 
also put forward that the State companies should be vested 
with the right of sanction in the case of reconstructions 
and extensions, together with the right of expropriation and 
of demanding any information for this purpose. 

The memorial holds that the scheme set forth would not 
involve any financial risk for the Republic or the State. 
The financing of the project is declared to be a simple 
matter in consequence of the gradual formation of the State 
companies, which would at once yield surplus profits, 
especially as most of the money could be raised by way of 
loans. It is finally suggested that the State companies 
should be gradually amalgamated, and thus ensure the 
uniform regulation of the supply of energy throughout the 
country. 
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LARGE ROLLING-MILL PLANT. 


(Concluded from page 284.) 


THE following article, the substance of which is taken 
from the British Westinghouse Gazette, illustrates and des- 
cribes an electrical equipment for a 38-in. reversing cogging 
mill recently installed in the Cleveland district, which is 
designed to roll 3-ton steel ingots 18 in. x 22 in. to 
4 in. x 4 in, billets, with an output of 60 tons per hour. 


Fia. 6.—DrIver’s CONTROL PLATFORM. 


The electrical equipment of the plant, supplied by the 
British Westinghouse Electric and Manufacturing Co., Ltd., 
of Manchester, consists of the following machines :—A mill 
motor rated at 4,800 H.P., R.M.S., or 13,700 H.P. peak, at 

s + 0 to 100 R.P.m.; three generators of 1,500 Kw. 
each, and a 2,500-B.H.P. induction motor running at 600 R.P.M. 
synchronous speed, the supply being three-phase, 60 periods, 
at 2,400 volts. The fly-wheel weighs 30 tons, and has a 


peripheral speed of 22,500 ft. per minute, while each 
machine is separately excited. The mill motor (fig. 5) is a 
double-armature machine, and is forced-ventilated, dry air 
filters and blowers in duplicate being provided. 

In‘this particular motor the insulation of conductors and 
mechanical construction have received special attention. 


od PP. 


Fia. 7.—ConTacToR TYPE CONTROLLER. 
> 


Mica is used both for the insulation between coil and coil, 
and coil to earth, while the keying of core to spider is very 
substantial in character. 

‘he motor and equipment are so designed as to be 
capable of giving over 30 reversals per minute up to + 32 
R.P.M. These quick reversals are obtained by forcing the 
generator field for a limited time during every 
acceleration period—that is to say, the voltage im- 
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Fia. 5.—DOUBLE-ARMATURE WESTINGHOUSE 13,700-H.P. ROLLING-MILL Motor. 
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pressed on the fields for this period is very much 
greater than normal. The initially high impressed voltage 
is brought back to normal by means of a relay connected 
across the main armature connections and operating when 


Fiqg. 8. — ELEctRIcAL PLAnt SHOWING MILL-MoTtor, SET 
AND Liguip-TyPE SLIP REGULATOR, 


the voltage in those leads 
has risen to a predetermined 
value. At this moment the 
relay reinserts a resistance in 
the field of the main gene- 
rator exciter, and conse- 
quently the forcing ceases. 
By these means, almost any 
required rate of acceleration 
is obtainable through adjust- 
ment of the initial exciter 
voltage. Fig. 11 shows the 
connections and the relay 
and resistance for speeding 
up the acceleration. There 
are three exciter machines 
coupled together on one bed- 
plate and driven by an in- 
duction motor of 150 B.H.P. 
The small machine excites 
the fields of the two larger 
exciters, and the Ward- 
Leonard controller operates 


Fie. 10.—VIEW OF THE ROLLs. 


on the fields of the exciters and not on the main fields ; 
thus the controller handles less than one-fiftieth of the 
main field watts. In consequence the size of the controller 
is much reduced, the ease and accuracy of its operation 
being largely increased. ‘That any sluggishness which may 


he present is negligible when “ forcing” is used, is proved 
by the acceleration figures—viz., 30 reversals per minute 
for this mill. 

The fly- wheel of the motor-generator set, fig. 9, isasteel cast- 
ing specially annealed, 
and is designed to give 
undiminished strength at 
its centre. The shaft 
does not pass through 
the fly-wheel, but is pro- 
vided with two spigoted 
faces, which are taken 
by corresponding recesses 


on the solid forged shaft 


couplings. 

The .automatic slip 
regulator of the liquid 
type has its weir, which 
controls the level of the 
electrolyte in the regu- 
lator, operated by a 
separate D.c. motor. This 
motor is started in either 
direction or stopped 
through the action of 
an A.C, relay in the form 
of a torque motor, which 
takes its power supply 
from the main A.C. cir- 
cuit through single-phase 


Fria. 9.—MotTor-GENERATOR Set, 30-Ton FLY-WHEEL. PERIPHERAL SPEED OF 


22,500 Fr. perk MINUTE. 


transformers. The current flowing in 

the torque-motor stator is, therefore, 

proportionate to the load, with the 

result that through the action of the 

relay, the D.c. motor being controlled 

thereby, it continuously adjusts the 

position of the weir to give the re- 

quired change of resistance or slip 

called for by the varying load. The 

relay remains stationary, and the weir 

at its closed position, from no-load 

up to a predetermined load, when the 

varying adjustment of resistance suit- 

able to the load takes place auto- 

matically. The action of the relay 

and D.c. actuating motor being ex- 

tremely rapid and dead beat, the 

position of the weir is varied with 

accuricy and certainty. The load at 

which the relay will operate may be 

varied by means of suitable tappings 

on the series transformers, so that the stored energy in 

the fly-wheel may begin to be utilised at any of several 
different load values, 

A very complete system of forced lubrication for emer- 

gency and for running under usual working conditions ia 
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provided. Should the flow of oil cease from any cause, the 
motor-generator set will automatically shut down, and 
should the main oil tap be closed the set cannot be started 
up. A flow indicator of the sight-feed type is fitted at each 
bearing, and a flow-indicator trip switch is fitted to give 
an alarm should the flow cease at any time. 

On the driver’s platform (fig. 6) is fitted the Ward- 
Leonard controller, the usual set of driver’s instruments, 
and an emergency push button. 

The master switches for live roller, screw-downs, and 
other electrically-driven auxiliaries, are fitted adjacent to 
the controller, also the hydraulic controllers. 

The safety device s D in fig. 11 is an arrangement which, 
when operating due to low voltage or no volts on the 
exciter, first inserts resistance in the small exciter field, and 
then opens that circuit, thus taking the field off all the D.c. 
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Fie. 11.—GR8NERAL SCHEME OF CONNECTIONS. 


machines. In the event of the exciter volts falling below 
normal from any cause, the generators would be subjected 
to heavy overloads, as; the torque over all the peaks, due to 
rolling, must be maintained ; as the torque is dependent on 
current and mill-motor field strength, when the latter is 
decreased the former must be increased, and therefore an 
overload sufficient to operate the breaker may easily occur 
under these circumstances. The safety device is, therefore, 
set to cut out the fields should the exciter voltage drop to 
danger point or fail altogether ; it may also be tripped on 
emergency by the driver by means of a switch fitted on the 
platform. 

The mechanical parts of the rolling mill were designed 
and made by Messrs. Davey Bros., Ltd., of Sheffield. 


MORGAN’S PATENT ELECTRICALLY-HEATED 
CRUCIBLES. 


Last week we had the pleasure of visiting the Battersea 
Works of the Morgan Crucible Co., Ltd., to inspect a series 
of electrically-heated crucibles of entirely novel design, 
which has recently been perfected by the company, as the 
outcome of experiments and research extending over a 
period of 20 years. The work was nearly completed when 
war broke out, necessitating the concentration of the com- 
pany’s activities on apparatus more directly connected with 
the manufacture of munitions; now that the emergency 
has passed the former work has been resumed, and the 
successful results obtained are of exceptional interest in 
view of the developments which have taken place during 
the war, in connection with the wide-spread adoption of 
electrical heating for melting and refining metals. 

Hitherto electric furnaces for melting metals have been 
almost wholly of the are type in its varied formis, and these 
have been applied mainly to the treatment of steel ; 
difficulties arise in the melting of non-ferrous metals, 


particularly alloys containing zinc, owing to the volatility 


of that metal, which renders the use of the are very 
objectionable, owing to the excessive waste of a costly 
metal, and to the possible contamination of the melt with 


carbon or deleterious gases. Attempts have been made to 
get over the difficulty by various methods, especially in 
the United States, where the excessive cost and bad 
quality of the crucibles obtainable during the war com- 
pelled brass-founders to seek other means of melting the 
metal, In our issue of August 10th, 1917, we described a 
brass-melting furnace in which the crucible was heated by 
radiation from troughs containing a granulated carbonaceous 
material heated by the eof a current ; and in our 
issue of September 13th, 1918, we described the “ rocking- 
type” of furnace devised by the U.S. Bureau of Standards, 
in which metal was heated by radiation from an arc, whilst 
the whole furnace was slowly rocked to and fro, to keep the 
metal thoroughly mixed, and thus prevent the evaporation 
of the zinc from the overheated surface of the melt. 
Naturally, this type of furnace is very costly, while the 
method of applying the heat is far from efficient, and the 
consumption of electrodes, wear of linings, skilled attend- 
ance, &c., add to the expense and the volatilisation of zinc 
is only mitigated, not avoided. 

The most economical method of heating metal, prima 
Jacie, is to. pass a current through its substance, as in the 
induction type of electric furnace ; but while this has been 
successfully employed for steel, it is quite unsuitable for 
metals of high electrical conductivity such as brass, owing 
to the very large current required, and the resulting strong 
“pinch” effect, which causes the molten metal to draw 
apart and break the circuit. The next best. system is 
obviously to generate the heat in the walls of the crucible 
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Fia. a PATENT ELECTRICALLY-HEATED CRUCIBLE. 
containing@@he metal. From this it is a long step in the 


direction ef inefficiency to adopt the method of transmitting 
heat from outside to the walls of the crucible by radiation 
and convection, but, nevertheless, this is the method in 
general use. ‘The Morgan cracible is of the second type— 
that which is heated by the passage of current through the 
walls of the crucible itself—and, therefore, makes use of 
the most efficient system that is commercially practicable. 

It has been well known for many years that crucibles 
made of a mixture of clay and plumbago can be heated by 
this means; many patents have been taken out based on 
this principle, but none of them has hitherto proved suc- 
cessful, owing to the many obstacles met with in’ practice. 
Amongst these are the difficulty of so shaping the cross- 
section of the crucible that the heat generated produces 
uniform temperature over the heated area ; and the heavy 
current at low voltage that has had to be employed, owing 
to the low specific resistance of the material and the thick- 
ness of the walls necessary to withstand the stresses to which 
they are subjected under working conditions. A high 
percentage of plumbago is necessary to enable the crucible to 
endure the wide and frequent changes of temperature 
without failure, and, hence attempts to increase the 
resistivity by reducing the proportion of plumbago failed, 
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Another grave difficulty was met with in designing 


terminals suitable for carrying the heavy current, 
and the mounting of the crucible in such a way as 
to secure freedom for expansion and contraction, and 
adequate support for the crucible (which is very soft when 
hot), presented a tough problem. When the resistivity of 
the different parts of the crucible was modified by varying 
the percentage of plumbago in those parts, the resulting 
variations in the percentage of shrinkage in those parts 
led to difficulties in manufacture, and the fact that the 


material had a negative coefficient of resistance with 


top extension of the crucible forms a charging hopper for 
metal, and is closed with a refractory cover. The casing is 
lined throughout with heat-insulating material, and a 
refractory lining, the small space between the latter and the 
crucible being filled with suitable refractory material. The 
interior of the.crucible is provided with a thin refractory 
lining, which prevents the metal from making electrical 
contact with the crucible and thus diverting the current. 
The outfit is simple and compact, requiring neither 
foundation nor chimney ; the crucible is at practically the 
same temperature as the melt, and the temperature is easily 
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temperature, rendering it liable to local overheating and conse- 
quent failure of the crucible, necessitated the adoption of 
special precautions. 

The Morgan Crucible Co. claims to have overcome all 
these difficulties, and is now in a position to make 
electrically-heated crucibles capable of dealing with charges 
of one ton and more. The various patterns so far 
standardised are illustrated herewith. 

Fig. 1, p. 342, shows the upright pattern of electric crucible, 
generally similar in form to the ordinary externally-heated 
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Fig. 3.—SECTION OF MORGAN’S PATENT ELECTRICALLY- 
HEATED TUBE. 


type; it will be seen that heavy water-cooled gun-metal 
terminals are employed, which are clamped on the thickened 
ends of the crucible. This pattern holds up to 150 lb. 
(orass), and takes a current of about 1,000 amperes at 20 
to 40 volts, either p.c. or“a.c. It is provided with a special 


pouring spout, integral with the body of the crucible, and 
is arranged to tilt about the centre, the mounting consisting 
of a cylindrical steel casing carried on trunnions, to one of 
which is fitted a worm wheel engaging with a worm. The 


Fig. 2.—-SECTIONS OF MorRGAN’s PATENT ELECTRICALLY-HEATED TROUGH CRUCIBLE. 


regulated to a nicety ; the absence of carbon electrodes 
facilitates charging, stirring, and pouring, and the com- 
paratively low temperature of the hottest part—a special 
feature of the system—relieves the operator from discom- 
fort. As the surface of the metal is not overheated, the 
losses by oxidisation and volatilisation are reduced to the 
minimum ; no harmful gases are generated, and, in fact, it 
is easy to protect the metal with an inert gas, if desired. 
The crucible is not exposed to mechanical damage, and its 
refractory lining is very durable—in the case of a crucible 
which had been used for 20 heats, and then sawn through, we 
could see no evidence at all of wear or fluxing ; and as the 
heat is produced only where it is required, and effectively 
retained by the lagging, the efficiency of the apparatus must 
be very high. The hygienic conditions of operation are 
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Fic. 4.—MorGAn’s PATENT THREE-PHASE ELECTRIC HEARTH 


obviously all that could be desired, for the whole thing is 
completely closed except when stirring or skimming the 
charge, and there are no products of combustion to be got 
rid of. Moreover, coke or gas stoves, forced-draught fans. 
storage for fuel, &c., are dispensed with. 

In fig. 2 is shown a much larger pattern of electric 
crucible, on entirely different lines ; it consists of a hori- 
zontal trough, with a spout at the middle, and is mounted 
in a larger trough of cast-iron, from which the crucible is 
isolated by refractory linings, as in the pattern described 
above. The drawings are self-explanatory, but we may 
draw attention to the arrangement of the charging door. 
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the spout, and the cover. It will be seen that the air is 
drawn off from the space above the lining through a duct 
connected to an exhaust fan, and that provision is made to 
eapture any fumes that may escape from the spout. The 
whole apparatus can be arranged to tilt for pouring 
in any way desired. The terminals in the example 
illustrated are of a similar type to those of the upright 
crucible, but other forms are shown separately, one being 
attached by means of a kind of bayonet joint, and the 
other being of a twin pattern. This furnace is made to 
melt 800 Jb. of brass, requiring about 60 Kw. (1,500- 
1,800 amperes at 30-40 volts) for two hours, equivalent to 
15 units per 100 lb. Thus, at 1d. per unit, the cost of 
energy is 0'15d. per lb. of metal. The regulation of the 
furnace is confined to the reading of instruments and 
the manipulation of switches, so that one man can 
charge, stir, and pour the metal without strain or discomfort. 
In fact, one man should be able to control three of these 
furnaces. All the advantages adduced in the case of the 
upright furnace apply equally to this type, and, in addi- 
tion, it will be observed that the shape of trough lends itself 
to ease in stirring and mixing the charge, and to the charg- 
ing of large ingots and long pieces of scrap. We saw the 
attendant put a piece of metal into the bath with his hand, 
showing that the heat radiated was very small in quantity. 
The spout draws from the bottom of the trough, so that the 
metal is always clean, and the crucible can be completely 
emptied. In the case of failure of the crucible, it can be 
lifted out and replaced by another without disturbing the 
lining. The conditions of melting and stirring and tem- 
perature regulation are obviously favourable to the produc- 
tion of the best quality of metal. As the lining of the 
plant is separated from the crucible by a layer of granular 
insulating material, it is at a lower temperature than the 
molten charge, and therefore is very durable; the com- 
pany has had a furnace in constant use with the same lining 
for over a year. 

The following figures give the results of a trial melting 
of 65/35 brass for strip castings :—The charge consisted 
of two-thirds webbing and one-third virgin metal, the zinc 
part of the virgin metal being put in at the end of the 
charge: 800 lb. of metal were put into the charge, 
and there was a loss of only 4 per cent. Even this small 
loss would have been largely obviated had proper pour- 
ing appliances been available for this trial ran. The time 
taken for the melt was approximately two hours, and the 
total energy consumed was 120 units, giving a consumption 
of 15 units per 100 lb. of metal. This trial was the second 
heat of the day, and lower figures can be obtained in subse- 
quent heats, as it takes two or three heats for the furnace 
to reach its maximum melting efficiency. 

In fig. 3 is shown a vertical electrically-heated tube, suit- 
able for the continuous heating of materials as in hardening 
and tempering tool steel, annealing, &c., a class of work which 
is expected to develop. very considerably ; for instance, the 
annealing of bright brass strip without tarnishing, a process 
hitherto used only in Germany, will be possible with a 
heating tube of this kind. One of these tubes in operation 
at Battersea is 8 in. in diameter, and 40 in. long, and can 
be tised up to a temperature of 1,250° C.; larger sizes can 
be made, and the temperature can be regulated closely up 
to a maximum of 1,350°—1,400° C.: it is hoped 
ultimately to reach 1,500° or 1,600° C. In the furnaces, 
steel punchings have been melted experimentally, but at 
present the crucibles are not supplied for metals requiring 
a higher melting-point than 1,300° C. 

Fig. 4 shows a novel and ingenious design for an elec- 
tric “hearth”; it consists of a basin with three equi- 
distant terminals, for connection to a three-phase supply. 
This is not ready for marketing, but we saw one in 
operation, and noted that, thanks to the distribution of the 
material and the current, the temperature over the whole 
surface of the basin was practically uniform. Such a device 
will certainly prove very useful to metallurgists. 

Various detailed patents have been taken out in connec- 
tion with electrical melting units: one for a trough-shaped 
crucible, one for a crucible of ordinary shape, one for a three- 
phase hearth, one for means of heating the pouring spout, and 
one for means of regulating the voltage across the crucible 
by adjusting the resistance at the water-cooled terminal. 


One of the most interesting features of the demonstration 
was the use of special refractory-insulating bricks made by 
the company. These have a specific gravity of less than 
0-9, and, consequently, absorb extremely little heat, whilst 
they act as heat insulators, a very important factor in 
connection with electrical melting units that are used on 
day shifts only. These bricks have been employed in the 
construction of a very fine kiln which has been built by 
the company during the war, and is in constant use in the 
manufacture of plumbago crucibles; the walls consist of 
reinforced concrete, and heating is effected by producer gas. 
From an inspection of the interior of some of the heating 
chambers it was seen that the refractory brick lining was, 
to all appearances, as good as the day it was put in, two 
years ago. The whole of the kiln is above-ground, and the 
arrangements for controlling the gas and air supply and the 
temperature are very complete. 

In concluding this article and thanking the company for 
the opportunity of witnessing a most interesting demon- 
stration, we wish to congratulate the directors on the suc- 
cessful development of an entirely new industry, British 
from start to finish, which is not only in itself a valuable 
addition to the national assets, but also is likely to prove of 
great utility to other industries. The invention is mainly 
due, we believe, to Mr. C. W. Speirs, M.I.E.E., who has 
been working at the subject for many years. 


DIELECTRICS IN ELECTRIC FIELDS. 


On Thursday, last week, a discussion took place at the In- 
STITUTION OF ELECTRICAL ENGINEERS on this subject, following 
on the three lectures delivered by Mr. G. L. ADDENBROOKE. 

Mr. Lu.. B. ATKINSON was called upon by the President to 
open the discussion, and drew attention to Mr. S. EvERSHED’s 
paper on @ similar subject; he pointed out that the conclu- 
sions arrived at by Mr. Evershed with regard to the part 
played by moisture in dielectrics were in harmony with those 
of Mr. Addenbrooke. He submitted an alternative explana- 
tion of the phenomena observed, on the basis of elementary 
condensers formed by the moisture and dielectric, in series 
with resistances (the conducting paths through the moisture) 
which would behave after the manner described by Mr. 
Addenbrooke. The accumulation of the moisture in the 
dielectric he attributed to the property of fine tubes, which 
lowered the vapour pressure of water and caused condensa- 
tion; if a dried dielectric such as celluloid contained pores 
0.002 mm. in diameter, the vapour pressure within the pores 
would be halved; hence, if the humidity of the atmosphere 
was about 80 per cent. of saturation, an ordinary value in 
this country, vapour present in the pores would at once 
condense. Oil and water would not enter such minute 
cavities in liquid form, but water vapour could enter them, 
and would then be condensed, so that drying would be in- 
effective if the material were afterwards exposed to the air. 

Mr. G. F. MANSBRIDGE pointed out that dielectric materials 
used in the manufacture of cables and condensers were dried 
before use, up to the point where no further improvement 
in insulation resistance was gained; he doubted whether the 
remaining moisture was responsible for all the losses in the 
dielectric. Tests which he had made showed that with A.c. 
the losses varied as a power greater than the square of the 
voltage, somewhere in the neighbourhood of 2.4. The power 
factor was proportional to the frequency, and increased with 
the applied pressure; the curve cut the axis at a point above 
zero, showing that there was still a loss at zero frequency. 
The reduction of that loss, consequent on a knowledge of the 
cause of the loss, would be a step in advance. He thought 
there was ‘‘ mass” action as well as that due to the moisture. 
The efficiency of condensers was now from 99,5 to 99.7 per 
cent. The condensers made by the British Insulated & Helsby 
Cables, Ltd., had a power factor of 0.0038, and had been 
brought to a high pitch of reliability; the self-sealing property 
of the foiled paper was shown by. Mr. Addenbrooke’s curves, 
when a condenser built for 100 volts was tested to destruction 
and withstood pressures up to 750 volts. 

Mr. E. H. Rayner said that the most important measure- 
ment on a dielectric was the energy loss on reversing the 
field.. With high voltages, very simple apparatus served quite 
well for technical purposes; he described his own apparatus, 
which had a range up to 15,000 volts. Voltage tests alone 


- afforded-no criterion of quality—frequency tests were also 


necessary. 

Mr. W. M. Morpey thought.that even if the material were 
absolutely dry, there would still: be a. loss due to mechanical 
effects; at high pressures the mechanical attraction of. the 
oppositely-charged electrodes exerted a pressure of several 

unds per equare foot, which might produce a frictional 
oo. With power factor 0.01 commonly in 
cables a three-phase cable with a capacity of 0.8 mfd. per mile, 


| in 
| of 
of 
Re 
; 
ris 
Hi 
| pu 
| in 
Hi 
for 
El 
q 
| me 
ie} 
| on 
oil 
| co) 
for 
dss i 
| 
tio 
Co 
7 Ac 
the 
mit 
4 str 
coa 
wa: 
Sec 
an 
dey 
I 
sur 
wa: 
tion 
in 
may 
Pre 
ren 
Cor 
sele 
aliv 
don 
smig 
in | 
mit 
| Sco 
The 
on 
able 
is i 
| T 
of § 
| whi 
and 
mer 
| in ‘ 
eolle 
tron 
engi 
Wal 
| TI 
7 
sche 
hyd: 
hye 


OF RF PSB B 


® 


Vol. 84. No. 2,157, Mancn 96, 1919.) THE ELECTRICAL REVIEW. 


working at 10,000 volts, would dissipate enough energy to 
light an 8-c.p. lamp every 20 yards. ; . 

Mr. Pur, referring to the determination of moisture 
in oil, said that he had devised a method by which one part 
of water in a million of oil could be determined. On remov- 
ing the moisture from oil which stood & breakdown pressure 
of 22,000 volts between points 100 mils apart, the breakdown 
pressure was raised to 55,000 volts. A small amount of water 
produced very large effects in oil. 

Mr. H. M. Savers thought that Mr. Addenbrooke's methods 
would be useful in cable shops. He did not think that 
moisture was the sole cause of breakdown; sudden pressure 
rises could breakdown cables without accumulation of effect. 
He raised the question of measurement of the D.C. loss, 
pointing out that in cable tests there was a continuous rise 
in insulation resistance with time of application of pressure. 
He suggested that sulphur would be an interesting subject 
for study, owing to its being obtainable in three forms. The 
Electrical Research Committee should see that the experi- 
ments were continued. 

Mr. A. P. Trorrer said that he had followed the develop- 
ment of Mr. Addenbrooke’s research with interest, and re- 
ferred to the effects of osmosis on the insulation ot conductors 
on tube railways, &c. 

Mr. A. G. Conits expressed a desire for information with 
regard to impregnated fabrics, moulded insulating materials, 
oils, and bitumen compounds. 

Another speaker said that work done on the Continent 
confirmed Mr. Addenbrooke’s results. The ordinary worker 
found electromagnetic apparatus easier to manage than 
electrostatic. 

The Presipent (Mr. C. H. Wordingham) stated that the 
I.E.E. Research Committee had already instituted investiga- 
tions in connection with all the materials mentioned by Mr. 
Collis except bitumen compounds. Mr. Addenbrooke's reply 
to the discussion would appear in the Journal. 


WATER POWER IN GREAT BRITAIN. 


INTERIM REPORT OF WATER-POWER RESOURCES 
CoMMITTEE, 


ACCORDING to a special article in the Board of Trade Journal, 
the recent investigations of the Water Power Resources Com- 
mittee of the Board of Trade, appointed in June, 1918, demon- 
strate that upon the basis of the present average practice in 
coal-fired power stations in Great Britain, nine potential 
water-power schemes alone out of a large number existing in 
Scotland and in’ other parts of the country would represent 
an annual saving of 1,850,000 tons of coal if they were fully 
developed and utilised. 

It first became clear to the Government that a systematic 
survey of the water-power resources of the United Kingdom 
was a A wy of practical imporfance through the imvestiga- 
tions of the Nitrogen Products Committee, appointed in 1916 
by the Ministry of Munitions. The Committee recommended 
in December, 1917, that a thorough investigation should pve 
inade of the water-power resources of the country, and the 
President of the Board of Trade decided, with the concur- 
rence of the Minister of Reconstruction, to appoint a fresh 
Committee to go thoroughly into.the whole question. 

The Interim Report of the Committee deals principally with 
selected schemes in Scotland, but -the Committee is fully 
alive to the possibilities in other: parts of the United King- 
dom. It is anticipated that the investigations now in pro- 
gress will reveal the existence of .a substantial aggregate of 
smaller water powers in England and Wales. The problem 
in Ireland is being dealt with locally by a special Sub-Com- 
mittee. The Interim Report deals With only that portion of 
Scotland concerning which surveys and estimates are ready. 
The Committee considers qat nine powers can be developed 
on @ sound commercial basis, and that it would be practic- 
able to transmit the electrical energy developed at the water- 
is issued as a Parliamentary Pa: Cmd. 75). Its conten 
are abstracted below :— 

The main purpose of the report is to bring to the notice 
of Sir Albert Stanley certain practicable water-power schemes 
which may prove of assistance at once to the Board of Trade 
and to the Ministry of Reconstruction in providing emplovy- 
ment for labour, not only on the works themselves, but also 
in consequent and auxiliary trades. .The Committee has 
collected a-very large amount of data and taken evidence 
trom a number of witnesses, while four well-known civil 
engineers have been retained for carrying out preliminary 
ware in certain selected areas in Scotland ant in North 

es 

The reports in the possession of the Committee dealin 
with @ portion of Scotland alone show that nine water-power 


schemes are capable of generating a continuous supply of’ 


183,500 electrical H.P., corresponding to an output at 
hydro-electric stations of 1,200 million Board of ae 
per annum. Allowing for losses in transmission and trans. 


formation, the nine schemes in question could deliver at least 
1,000 million Board of Trade units within a radius of eupply 
of from 80 to 85 miles. If the nine schemes were fully deve- 
loped, they would be capable of supplying about double the 
present output for power, traction, and lighting peryorse in 
Scotland. Industries dependent upon considerable blocks of 
cheap power, for example, the manufacture of carbide or 
calcium cyanamide, or other electrochemical or metallurgical 
processes, could be established close to those of the water 
power stations which would be conveniently situated as re 
gards railway and water transport. The Committee empha- 
sises the fact that the whole of this potential water power 
is now running to waste. 

The nine Scottish schemes are briefly described in tbe fol- 
lowing table; a full report upon each scheme is in the pos- 
session of the Committee. 
No. of men 
a | required. 


[st to 8rd 
year. 


2,000—3,000 


} 38,000 | 1,742,000 


42,000 | 1,580,000 2,000—6,000 


| 
| 1,000 - 3,000 


9.200 | 393,000 500— 900 


7,200 | 315,000 250-- 750 
7,600 | 288,000 250— 750 


} 31.000 | 1,133,000 750—3,250 
Kilmorack Falls... 9,500 160,000 250 


Loch Awe 
— } 12,000 | 395,000 


} 27,000 | 1,069,000 


| 
Total ... «-- | 183,500 7,075,000 38°5 
(average)| . 


Except in the case of Group A, the figures for the capital 
cost do not include an allowance for interest on capital dur- 
ing construction. 

The estimated costs of development are based upon pre-war 
contract prices with an addition of 50 per cent. The costs 
are inclusive of all civil engineering and hydraulic works, 
power houses and plant, and of reasonable compensation for 
rights and property that would have to be acquired to carry 
out the developments. 

The surveys and estimates of the nine schemes give a total 
continuous power of 183,600 electrical m.P. at an average 
capital cost of £38.5 per effective electrical H.P. developed at 
the water-power stations. a: 

With similar conditions in regard to transmission and dis- 
tribution, it would be possible for a water-power scheme oi 
say, 5,000 E.H.P. or upwards to compete on an equality with 
the very best steam-power station (with coal at 10s. per ton 
delivered), provided the cost of developing the water power 
did not exceed about £60 per effective E.a.P. It will be seen, 
therefore, that the above schemes are well within the limit- 
ing cost for development on a sound commercial basis. 

it the above schemes were fully developed and fully 
utilised, the average cost of the electrical energy generated, 
inclusive of all running expenses and capital charges, should 
not exceed 0.15d. per unit at the water-power stations, for 
the continuous use of practically the whole output by works 
situated near the power stations. For ordinary industrial 
demand of a less continuous character, the cost would, of 
necessity, be greater. ‘The energy could be delivered into 
the industrial districts of Scotland at a cost which would be 
considerably lower than the present cost of electncity. 

The Committee is of opinion that these potential water 
powers are to be regarded as national assets, and that any 
rights or property necessary for their utilisation should be 
acquired by the nation at reasonable and proper purchase 
costs. The water powers should either be develo) by the 
State, or leased to a public or commercial undertaking for a 
sufficient term of years to enable the to redeem the 
large capital expenditure by means of a small annual sinking 
fund. 

If some of the schemes are to be begun at once for the 
useful employment of labour in 1919, the only possible wav 
appears to be for the Government to promote a short Bill 
giving the Board of Trade powers to acquire the necessary 
rights, and for the Board to instruct the engineers at once 
to make further surveys where such are necessary, to prepare 
plans and to estimate quantities, so that actual sonstructier 
could be begun in the early summer 

The Committee is in possession of further reports and esti 
mates based upon surveys carried out in Scotland and in: 
North Wales, and promising schemes are indicated in each 
report. For example, there is a source in North Wales which 
is le of developing 4,400 continuous £.H.P. at an esti- 

capital cost of £41.8 per e.n.p. There appears to he 
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numerous small water powers in man rts of the country, 
Yeiging from 100 £.H.P. to 2, E.H.P. The powers 
éeiitld*be devéloped in automatically-controlled stations, which 
would deliver energy into a general electrical transmission 
network or would serve to supplement existing coal-fired 
power" stations. 

* There are two outstanding factors which have been prom1- 
nent in arresting the wider development of water-power 
sthemes on:a large scale in this country, namely 

(a) The‘costly, protracted, and inefficient system of obtain- 
ing the necessary authority by means of a Private Bill. 

ty The ‘multiplicity of interests to be reconciled. ve 

With regard to the former, the Committee is of opinion 
that if the rights necessary for the development of all water 
powers above @ certain size were secured by the State, as 
and when required, many of the difficulties experienced in 
te yee would disappear and preliminary waste of capital be 

viated. 

With regard to the question of multiplicity of interests, 
there is no doubt whatever that the powers now vested in 
numerous departments, boards, and other bodies concerned 
with different aspects of the water problem, require thorough 
revision and co-ordination. The need of a simple, ‘inexpensive 
and expeditious procedure for adjusting the claims of the 
several interests 1s vital. : 

Strong evidence has been submitted to the Committee 
regarding the latk of adequate training facilities’ in the uni- 
versities and technical institutes of the United Kingdom for 
young engineers wishing to enter the field of hydro-electric 
development. In view of the very large extension of water- 
power development that is practically certain to take place 
in the near future, the Committee considers it important in 
the interests of British industry that steps should be taken 
to remedy this state of affairs. Government support should 
be given where necessary for the initiation of special lecture- 
ships and courses in the subject of universities and technical 
institutes. . 


ELECTRICITY v. GAS. 


DiscussInG the subject of ‘‘ The Distribution of Heat, Light, 
and Motive Power by Gas and Electricity,’’ before thé Roya 
Socrety or Arts, Sir Dugald Clerk, K.B.E., said our indus- 
trial civilisation to-day was founded upon the use of the coal 
deposits of these islands, and the problem of coal conservation 

an importance far greater than that of mere techni- 
cal interest; it concerned the whole population in a vital 
manner. The gas industry of the United Kingdom consumed 
about 20,000,000 tons of coal per annum, of an average calorific” 
value of 13,000 B.TH.U. per Ib. The electrical industry of the 
country. according to Mr. D. Wilson, the technical adviser 
to the Coal Controller, in the year ending March 31st, 1918, 
generated 4.674,000,000 electrical units with a coal consump- 
tion of 3.47 Ib. of coal per unit; the calorific value of the coal 
was 11,600 British thermal units per |b., the thermal efficiency 
of generation, 8.5 per cent., and the .total consumption of 
coal in the vear, 7.8 million tons. Electric heat suvply, it 
substituted for gas heat supply, would necessitate the con- 
sumption of four times the fuel or thermal valne. The case 
was different, however, when licht was produced by the 
two svstems. The inverted incandescent lamn required the 
ase of 47.8.TH.U. at the gasworks for each candle-nower hour 
obtained by the consumer. The one-watt electric lamp re- 
quired the use at the generating station of 54 B.TH.U.: the 
half-watt lamp only required 81 B.ta.v. The upricht tyne 
of gas burner was less efficient. requiring 82 B.TH.U. per 
candle-honr. Tf thev assumed the gas-lichting svstem to 
consist of equal numbers of vertical and inverted burners, 
then 64 R.TH.v. would be required per candle-hour. High- 
pressure incandescent burners reduced the heat consump- 
tion to 283 B.TH.U. per candle-hour. and flame arcs in electric 
lighting used only 15 r.TH.u. From these figures it was 
evident ‘that the comnetition between gas and electricity in 
lighting was verv keen, and conditions other than hent 
economy would determine the svstem to he annlied. The 
moative-power nosition was much less comnlieated. and the 


efficiency of the gas-nower production and distribution was “ 


over 1.6 times that of the electric svstem. The extension of 
the indnstrial stage of our civilissfion could onlv be made 
possible by the co-operation of the Government of the country 
with the gas, steam, electric. and hydraulic engineers, in 
order to ensure the full ntilisstion of all sources of heat, 
light, and motive nower for the good of the commnnitv. 
even at the cost of some legislative interference with the 
immediate profits of some industries. Great sources of energy 
en which thev depended for their very existence should ne 
conserved with the greatest care. 

Lord Movwton, who presided; in, the course of. discussion. 
said ‘that if the population of a nation was to get the full. 
value’ ont of a piece of coal jt mast be used very largely in 
the household. No one won'd donbt that the creat waste of 

“in a civilised country like England was its use in open 
firés. Tf that was going to continne, then the amount of 
coal fhev saved bv the suggested methods of coal conservation 
would only go 1 little way towards making up for the waste 
in open fires. But if they desired to have an economical sub-. 


stitute for the open fire, then gas left electricity entirely out 
of calculation. 

Mr. F.. W. GoopenouGn (of the Gas Light and Ooke Co.) 
said he felt there would be great disappointment in many 
hamlets and farms and towns in the country at the dis- 
appearance of the } gee of the supply of cheap electricity 
that was going to do everything in the direction of heating, 
cooking, and firing throughout the country, because no 
Legislature could possibly sanction measures to foster pro- 
posals that would lead to such costly waste of the fuel re- 
sources of the country—all too limited as they were—as would 
be involved in the displacement not merely of gas as used 
at the present momeént, but of coal as used in the homes of 
the country by electricity. An official of the Coal Mines 
Department told him he thought 40,000,000 tons about re- 
presented the consumption of proved coal for domestic pur- 

; in the country at the present time. Taking Sir 
ugald’s estimate of the possibilities of gas production in 
the future, a destruction of 20,000,000 tons of coal at the gas 
works could displace the 40,000,000 tons a year used in fuel 
form in the homes of the country at the present time. On 
Sir Dugald’s figures it would take 120,000,000 tons of coal 
destroyed at the average electrical generating station. to-day 
to give that equal service, or 60,000,000 tons at the promised 
super-stations. é 

Mr. W. H. Patcweut pointed out that Sir Dugald Clerk had 
dealt with the subject from the thermal point of view. Un- 
fortunately, coal was not the monetary standard of this 
country; they had to look at everything from the financial 
point of view. If they had only a currency in coal, he agreed 
that Sir Dugald had proved his case up to the bilt,. If gas 
was so very superior to electricity for lighting, heating, and 
motive power, he would ask why electricity had been so very 
largely used for the purpose of driving machinery upon which 
the winning of the war had depended. The production of gas 
had increased, but all the factories had not been driven by 
gas; many had been driven by electricity. Neither gas nor 
electricity would cure everything. Until they gave up their 
partisanships, and looked at these things broadly as tools, 
they not get very far. 

Professor W. E. Danpy agreed that what they had to do 
was not to depend upon one form of energy, but use them all 
as they served their purpose best. Electricity was a most 
useful way of transmitting power and of transmitting light 
in certain circumstances, and whether they used electricity or 
gas, they had to get back to the coal and burn it somewhere 
or other. 

Colonel Crompron, C.B., remarked that the pendants in 
that room were put up forty years ago. The people who 
used the older thing—gas—were violently for gas, and the elec- 
trical new-comers were violently for their baby. Their baby 
now was an old man, and he drew attention to the conveni- 
ence of the old man. He sympathised with the cottager who 
cowered over a small fire in his cottage, and wished to give 
him an electric radiator, for he would then get his comfort 
with fewer units of coal burned. They who wished to live 
comfortably did not want heat by convection. - They did 
not want to live in hot rooms; they wanted to have some- 
thing resembling sunlight. The radiating effect of the sun on 
the skin could be imitated to some extent by the electric 
radiator, but he did not think that could be done by any 
gas radiator he had ever seen. They could applv heating to 
the old man or the invalid, and give him his radiator within 
a few feet of his skin. They were obliged, however efficiently 
they made the gas radiator, to put it over on one side of 
the room, whereas the portable electric radiator could be 
taken up to the old man or the invalid’s bedside, and it was 
the greatest comfort to them that it was possible to conceive. 
The late Coal Controllerswho was killed bv hard work— 
conferred with all of them, and.it was only after a great deal 
of trouble that a schedule was fixed. Tt was a fair schedule. 
and he had proved over and over again that the price of 
electricity against gas Hxed a fair wav of putting it. 
In that, the creat convenjence with which thev could use 
their electricity sunvly im small quantities if ther 
wanted it was taken ponsideration. They could 
use it for heating, power-er Hight. and it was for thet reason 
he thoncht that distributed electricity in the villaces of 
England would be an immense boon to the rural population. 
and he did not think the extra coal that ‘would be burned 
would be very great, simply because of its more economical 
use. 

Sir Duaatp Ourr«, replving to the disenssion, said elec- 
tricity was admirably suited both for lighting and for nower. 
Tf they were to stand on relative cost, electricity would dis 
appear in many of its uses. As regarded the electric radiator. 
no doubt there was a great deal in Col. Oromnton’s point 
that it could he broucht closer. Thev were willing to com- 
pote a friendly way and 
the latter were willing to compete with ¢ if the politicians 
did not interfere too much. ” 


Rewards for War Inventions.—The Royal Commission, . 


whose appointment we mentioned in our issue of March 14th, to 
determine the awards to inventors in respeet of devices used by 
the'Government in the war, has been instructed not to award to 
any patentee a larger gross amount than £50,000, in addition to 


allowance for expenses, 


346 Yo! 

Ti 
Co., I 
of th 
Mant 
son, | 

alter 
the n 

Th 
conde 
Lack 

Th 

type, 

250-1 
of 29 
alter! 
at 80 

Th 
electi 

wate! 

20,00 

and ¢ 

The 

dup!i 
syste! 

Re 
been 
“ Pri: 
TI 
recen 

i prosp 

raw 1 
articl 
justif 
rule t 

raw } 
entire 

mate! 

price 

of co. 

electz 

Heng 
short: 
mate! 

possil 

of no 
Lo 
have. 

4 year | 

Me 
G. H 

Raws 
Ward 

Morri 
Good: 
The 
Mark: 
The 
High 
: have 
The 
the fe 
Mr. 
; H. F. 
Mr. 1 
Colon 
Mr. B 
Fr 
Dinin 
Ex 
: China 
Ge 
finish 
incres 
annot 
me: the i 
Centr 
decide 
a greg 

Tr 
bodies 
prohil 
is put 
Ex 
ment 
which 
of the 


Vol. 84. No. 2,187, stank 28, 1919.] THE ELECTRICAL REVIEW. 847 


BUSINESS NOTES. 


Turbine Plant for Glasgow.—THE Enctisn Exzcrric 
Co., Ltp.,in which are now consolidated the interests and activities 
of the Coventry Ordnance Works, Dick, Kerr, Phenix Dynamo 
Manufacturing Co., United Electric Car Co., and Willans &. Robin- 
son, have recently secured an order for a second 18,750-Kw. turbo- 
alternator set for the Glasgow Corporation, being a duplicate of 
the machine now in an advanced stage of manufacture. 

The contract includes, in addition to the turbo-alternator set, 
condensing plant and step-up transformers, and completes Mr, 
Lackie’s first scheme of five sets for the Dalmarnock power station. 

The turbine will be a single-unit machine of the firm's standard 
type, arranged to run at 1,500 B.P.M., and will operate on steam at 
250-lb. pressure, superheated to 650° F., and exhaust into a vacuum 
of 291 in. It will be coupled to a 6,500-volt, 25-cyvle, three-phase 
alternator, having a maximum continuous rating of 24,000 K.v.A, 
at 80 per cenit. power factor. 

The machine will be of the self-ventilating type, and will be 
electrically connected to a bank of three single-phase oil-circulated 
water-cooled transformers, stepping-up the pressure from 6,500 to 
20,000 volts. An overhung exciter will be provided, as well as air 
and oil-cooling plant for alternator and transformers respectively. 
The condensing plant will be of the Willans surface type, with 
duplicate air extraction plants on the Willans rotary water-jet 
system and extraction pumps in duplicate. 


Reconstruction Probiem.—Two further pamphlets have 
been issued by the Ministry of Reconstruction, as follows :—No. 16, 
“ Prices During and After the War” ; No. 17, “ Art and Industry.” 


The Outlook for Dutch Industries.—It was stated at a 
recent meeting of the Hengelo Chamber of Commerce that the 
prospects of the Dutch engineering industry are not brilliant, since 
it is doubtful whether Germany will be able to continue supplying 
raw materials, and even if she does, if it will be possible to export 
articles manufactured from German raw materials. If rumour is 
justified, the Allies intend to extend to the Dutch Colonies their 
rule that goods manufactured in Holland may only contain German 
raw materials to the extent of 5 per cent. Such a rule would 
entirely prevent the export of Dutch machinery. Even if raw 
material were obtained from England, Sweden. and America,.the 
price would be so great that the Dutch-engineering trades’ capacity 
of competition would be seriously festricted. The prospects of the 
electrotechnical industry are not much better, With regard to the 
Hengelo textile industry, now at a complete standstill owing to a 
shortage of raw material and yarns, the latest rumour is that raw 
materials will be rationed in such a way that it will only be 
possible to produce between one-third and one-quarter of the output 
of normal years.— Welthandel, February 14th’ 


London County Council Committees.—The following 
have been appointed members of the Highways Committee for the 
year 1919-20 :— 

Messrs. P. Dawson, J. M. Gatti, H. J. A. Glanville, H. H. Gordon, 
G. H. Hume. J. H. Harley, J. J. McClelland, 8. March A. Cooper 
Rawson, A. H. Scott, J. Speakman, W. J. Squires, R. G. Taylor, H. 
Ward, Brigadier-General W. W. Warner, Lieut.-Colonel E. W. 
Morrison-Bell, Lieut.-Colonel A, 0. H. Kennard, and Captain A. O. 
Goodrich. 

The Council Members of the Stores and Contracts Committee 
are :—Messrs. E. Cruse, D. Hazel, W. Hunt, W. C. Johnson, H. 
Marks, R. Taylor, and Major Isidore Salmon. 

The Asylum and Mental Deficiency, Education, Fire Brigades, 
Highways, Main Drainage, and Parks Open Spaces Committees 
have each to appoint one representative. 

The Special Committee on London Electricity Supply consists of 
the following :— 

Mr. P. Dawson, Mr. OC. Urquhart Fisher, Mr. G. M. Gillett, Mr. 
H. F. Golds, Mr. H. H. Gordon, Mr. H. Gosling, Mr. P. A. Harris, 
Mr. F. C. Harrison, Mr. G. H. Hume, Sir Cyril Jackson, Lieut.- 
— E - H. Kennard, Mr. H. Mills, Major Isidore Salmon, and 

r. H. : 


French Accumulator Co.—La Société des Accumulators 
Dinin, of Paris, is incieasing its capital from £60,000 to £120,000, 


Exports to China.—In the London Gazette for March 


2ist there appear further additions to the list of firms, &c., in 
China to whom exports may be consigned. 


German Electrical Prices Advancing.— According to the 
D.A.Z, for February 2lst, the prices of raw materials and half- 
finished goods required in the German electrotechnical industry 
increased again in February, and further increases were later 
announced. The increased wages were making the prime cost of 
the industry's production larger. The Price Committee of the 
Central™ Associations of the German electrotechnical industry 
decided not to increase prices during March, but after that month 
a great rise in prices was anticipated. 

Trading with the Enemy.—A further list of names of 
bodies and persons in several countries with whom trading is 
prohibited, or whose names have now been removed from the list, 
is published in the London Gazette for March 2\st. : 


Exports to the Continent.—It is announced by the Depart- 
ment of Overseas Trade that arrangements have now been made 
which will enable goods to be dispatched to Belgium, the left bank, 
of the Rhine and Alsace-Lorraine via Holland, without the produc- 


tion of N.O.T. certificates. Any exporters who desire to dispatch 
goods by that route can do so provided the goods are consigned in 
transit and the bills of lading are made out to the Standard Bank 
of South Africa, Rotterdam, for account of the sub-consigneé 
Goods on Sec. C of the list of- prohibited exports, and not, there- 
fore, requiring a licence for export to Alsace-Lorraine or to 
Belgium, may be exported without licence or N.O.T..certificate via 
Holland, provided they are consigned as above. Goods for Switzer 
land may also be forwarded via Holland, but in tlie ca8e‘of such 
goods they must be consigned to the Standard Bank of South 
Africa, Rotterdam, for account of the 8.8.8. for account of ‘the 
actual consignee. His Majesty's Customs have been requested to 
allow goods for Switzerland to proceed via Holland, if consigned as 
above, even though the licence may specify another route. The 
object of these arrangements is to enable goods to be exported to 
Holland in transit without the production of N.O.T. certificates, as 
the Standard Bank of South Africa at Rotterdam have undertaken 
to ensure that no goods consigned to them shall be detained in 
Holland, but shall be forwarded by them to their ultimate 
destination. 


Export Prohibitions.—The london Gazette for March 
21st contains a further list of goods, the export of which to Turkey, 
Bulgaria, and ports on the Black Sea, is prohibited. 


Electrical Organisation in France.—There has just 
been formed at Lyons an office Syndical de l'Industrie Francaise, 
whose object is to group into one association a number of small 
industries, thus giving to the whole the importance of a large firm, 
with the advantage of diversity of manufactures. The members are 
arranged in groups for the sale of their products, and the orders 
taken are distributed according to the speciality of each. The 
Office is already able to fulfil orders for railway material, agricul- 
tural plant, aviation, motor vehicles, mining plant, mechanical 
works, &c, 

Among newly formed French companies are the Constructions 
Electriques du Rhéne (Procédés Dick, Kerr), with a capital of 
8,000,000 fr., headquarters, 19, Rue Louis-le-Grand, Paris; Roé 
d’Albert. Perrier et Cie, manufacture of cables, capital 100,000 fr.. 
Clichy (Seine) ; Sciaky Fréres, production of electricity. 400,000 fr.. 
Paris ; Société Hydro-Electrique de l'Isére, falls near St. Nazaire- 
en-Royans (Isére), capital 8,000,000 fr.. Lyons: and Société des 
Installationes Electro-Mecaniques, capital 120,00v fr., Paris. 

The lessons of the past are not being lost on the French, and 
they are setting about the “ organisation " of trade, in which both 
they and we were so much lacking before the war, with a vigour 
which promises to yield great results in the near future. The 
Comité d’Action Economique—a body called into being since the 
war to further French commerce generally—has decided to create 
a “regi@fial office” for the electrical industry in the twelfth— 
Teulouse and Pyrenees—of the several “ regions * into which France 
is divided, the fifteenth region being already donated with a similar 
“ office.” The programme of operations of these offices is as 
follows :—To group all the consumers of electric current in such 
wise as to produce an intensive cousumption. both from an agri- 
cultural and an industrial standpoint ; to group the local producers 
of electric current in a similar manner, the more ne ded. as these 
tend in this region to daily become more numerous ; to bring these 
two groups to consultation tovether for the fixing of the sale price. 
the multiplication of centres of distribution, and the best possible 
dispositions for the transport of current to a distance. Thanks to 
the organisation of these permanent relations between producers 
and consumers, the greatest possible utilisation of current will 
become possible in this region. On the one hand, the producer 
will not find himself face to face with a crowd of inexperienced 
consumers, little acquainted with the manifold adaptabilities of 
the electrical current, especially to agriculture. On the other 
hand, the consumer, organised into groups, may have his voice heard 
in the settling of the price, and obtain installations of a kind 
different to that which he might obtain were he dealing as an 
individual alone. It is worthy of note that the above measures 
were anticipated in the Hydro-Electric Bill introduced by thé 
Government into the French Chamber of Deputies in July, 1914~ 
10 days before the outbreak of the war, with a view to fixing the 
terms of concessions. 


Recent Tramway Contracts.—A number of contracts 
for tramway material have recently been placed with MEssrs, 
Dick, Kerr & Co., LTp., which. under the recent consolidation 
scheme embracing this and other firms, will now be carried out by 
the English Electric Co., Ltd. These include orders for tramway 
cars complete with equipments and for car bodies, tramway motors, 
controllers. &c , from the Corporations of Nottingham. West Hartle- 

1, Morecambe, Southport, Brighton, Huddersfield, Bradford, 

iverpool, Manchester, Burton-on-Trent, and others. 


Armstrong-Whitworth.—We recently referred to the 
opening of a number of branch offices by Sir W. G. Armstrong, 
Whitworth & Co., Ltd. In this connection the 7Jimes is in- 
formed that the company are now reorganising all the depart- 
ments of their various works, with a view to undertaking a wide 
range of commercial engineering products, and assisting thereby 
to meet the requirements of the engineering industry both .at 
home and abroad in connection with industrial reconstruction. 
The company has formed a Central Commercial Department, 
with headquarters at 8, Great George Street. Westminster. This 
department. will control all matters relating to publicity and 
the. commercial handling of the engineering prodacts manu- 
factured by the various departments of the coveern. This depart- 
ment will apparently act as a central selling agency for the 
undertaking. 
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Birmingham Rails Contract for U,S.A.—According to 
the daily Press the Birmingham Corporation Tramways Com- 
mittee has placed a substantial order for tramway rails in the 
United States. The contract was made with the American firm 
because they were able to offer earlier delivery than the competing 
British firms. 

It is stated that the order has gone to the Lorain Steel Co., of 
Cleveland, U.8.A., for 1,000 tons of steel girder rails at £16 15s. 
per ton, delivered at port, and that only three tenders were 
received—two English and one American, 


Lead.—-In their report dated March 22nd, MeEssrs- 
JAMES ForstTER & Co. say :— 

“A greatly increased demand for electrical purposes is certain to 
be experienced before long.” ; 

Messrs, G. Cawson & Co., reporting on the same day, say :— 

“Electro works are gradually getting busier, and see prospects 
of latge consumption before them, and are naturally ready to cover 
for prospective orders.” 


Retarding Factors.—The British Engineers’ Association 
has issued an important pamphlet (G 39). containing a memo- 
randum written by Mr. D, A. Bremner, 0.B.E., director of the 
Association (at the request of a Government Department), on some 
factors retarding the‘reconstruction and development of our Peace 
industries, and the full employment of the available workers of all 
classes. Labour unrest, fiscal policy, Excess Profits Duty, working 
capital, credit risks, Government surplus stores, uncertainty as_to 
future prices, lack of financial confidence, and demands for nation- 


- glisation, are all briefly considered. 


Export Restrictions Relaxed.—The London Gazette for 
March 21st contains a notice of further relaxation of export 
restrictions. 

Book Notices.—We have received a copy of the new 
issue of Hlying (weekly 6d.), which will in its enlarged form aim 
at reflecting chiefly what is called the “human interest” of the 
world of flight. It contains a great deal of matter regarding 
current topics, and has many quite interesting illustrations. 

“Science Abstracts.” Vol. XXII, Part 2. February 28th, 1919. 
Sections A and B. Indexes to Vol. XXI, Sections A and B. London : 
E. & F. N, Spon, Ltd. Price 1s. 6d. net each. 

“New Town.” A Proposal in Agricultural, Industrial, Educa- 
tional, Civic, and Social Reconstruction. By W. R. Hughes. 
Pp. 141. London: J. & M. Dent & Sons, Ltd. Price 2s, net. 

The Mechanical World Year-Bvok, 1919 (Manchester : Emmott 
and Co., Ltd. Price 2s. net), now issued for the thirty-second year, 
has been provided with a new section dealing with the properties 
of metals and alloys, and one on the subject of steam heating, 
together with new tables on the weights of balls and rivets, and 
tables of foreign weights and measures. The sections on grinding, 
cutting speeds, and mathematical data, have been extended, and 
other improvements have been introduced. 


Trade Announcements.—Mr. Tuos. Hatt, electrical 
engineer, has commenced business at 4, New Row, Kenilworth. 

Mr. F. J. Look, electrical engineer, has resumed business at 
Station Road, Taunton, on his release after nearly four years’ 
service in the Army. 

Mr. GroRGE Morrison, electrical engineer, of Birley Street, 
Blackpool, has opened premises at 81, Fishergate, Preston. 

Mr. E. L, TAppin, electrical engineer, of Lewes (Sussex), has 
disposed of his wholesale general business at 20, Fisher Street, to 
his brother, Mr. A. K. Tappin, and has removed his own business to 
14 and 16, Fisher Street. 

Mr. C. W. Drxon, late chief electrical engineer at the Great 
White City, having been demobilised by the Admiralty, has com- 
menced business at 1a, Clark's Buildings, Shaftesbury Avenue, 
London, and wishes to receive lists and catalogues. 

Mr. T. H. Hunter and Mr. J. G. Ogle, for many years past district 
manager and chief assistant respectively in the Birmingham office 
of the British Thomson-Houston Co., Ltd., have commenced 
business on their own account as electrical engineers and manu- 
facturers’ agents. They will trade under the title of HunTEr, 
OGLE & Oo0., at 174, Corporation Street, Birmingham. 

Messrs. MILES and McCarrery, for six-and-a-half years elec- 
trical staff foremen with Messrs. Cammell, Laird & Co., Ltd., are 
opening premises at 1, Euston Street, Blackpool, as electrical 
engineers and contractors. 


A Public Technical and Commercial Library.—The chief 
librarian of the Birmingham Public Libraries (Mr. Walter Powell) 
is organising a technical and commercial library. The library 
already possesses a patent library and a reference library, 
the latter being one of the finest in the provinces, containing 
an extremely fine collection of technical books on electrical, 
mechanical, and civil engineering, on mining and the metal 
industries, and industrial chemistry. This collection is being 
enlarged and separated from the ordinary reference collection ; 
and on the commercial side it is proposed to form a collection of 
trade catalogues, which would become a medium of quick reference 
to the sources of supply of any particular class of goods. The 
chief objects of the collection are to secure representative in- 
stances of sound design in various branches of industry ; and to 
‘bring the buyer into touch with the manufacturer or merchant. 
With the question of prices and discounts the commercial library 
is not concerned, but it is pointed out by the librarian in a letter 
that catalogues from which this information is omitted or cancelled 
would be suitable for inclusion in the collection. He invites 
manufacturers to send copies of their catalogues addressed to the 
Chief Librarian, Ratcliff Place, Birmingham. 


Italy.—There has been formed at Milan a company styled 
Societa Idroelettrica Riviera di Levante, with a capital of 300,000 
lire. 


Societa per le Forze Lidsauliche dell’ Alto Grembo. is the style of 
a company formed at Milan, with a capital of 10,000,000 lire, fur 
the production and distribution of electrical energy. 


Catalogues and Lists.—Mzssrs. Sons axp 
Co., Lrp., Gainsborough.—lIllustrated circular relating to their 
locomobiles. Particulars and code-words are tabulated for standard 
sizes ranging from 50 to 250 H.P. 

Hyatt RoLLER BEARING DEPARTMENT, BRooM & LTD., 
High Wycombe.—Iilnstrated folder showing their Hyatt roller 
bearings, and setting forth their advantages. 


‘ Prices After the War.—The concluding observations in 
the Ministry of Reconstruction pamphlet (No. 16) on “Prices 
During the War and After” read as follows :—‘ It is not likely 
that the business of the world, as a whole, will expand more 
rapidly in the years of painful post-war reconstruction than it did 
in 1904-14. And we have seen that in those years prices were 
rising, partly, at any rate, owing to the gold position ; or, in other 
words, the ‘world’s money supply, based on gold, was expanding 
faster than the world’s business, so that prices went up. In the 
post-war decade, people having learnt to do without gold and to 
multiply other forms of money, we may expect this process to be 
intensified. That is why it seems reasonable to assume that, when 
all the transition obstacles have been surmounted—successfully, 
let us hope—the general level of prices at which we shall arrive 
will be a good deal above the 1914 level. With luck it might be 
only 25 to 30 per cent. higher. But it may prove to be higher still, 
for very much depends on unknown factors, the wisdom of future 
Governments in all the countries of the world, the course of inter- 
national relations, the efficiency of industry and the world’s peace, 
peace among nations. and peace among classes.” 


Spanish Companies.—The Societa Pirelli e Cia, of 
Milan (rubber, gutta-percha, and electric cables), has increased its 
capital from 24,000,000 to 40,000,000 lire. 

The shareholders of the \Societa Lombarda per Distribuzione 
d’Energia Elettrica have authorised the increase of the company’s 
capital from 26,000,000 lire to 32,000,000 lire, and eventually to 
52,000,000 lire, when the council deems the occasion opportune. 


British Industries Fair (Birmingham Section).—In 
consonance with the diversity of Birmingham manufacturers, the 
section allotted to the city at the British Industries Fair, to be held in 
February of next year, as already announced in the ELECTRICAL 
REVIEW, will be of an extensive and important character. Three 
centres have been selected for the purposes of the exhibition, and 
at each of these, various trading products will be exclusively dealt 
with. Thus London will be responsible for the light trades ; 
Birmingham for brass and metal work; and Glasgow for furni- 
ture, textile, and food products. The three sections will be open 
simultaneously for a fortnight. The Birmingham Chamber of 


. Commerce has acquired the use of nearly all the public buildings 


of the city, ard it is intended to provide upwards of a couple of 
thousand stockrooms for the inspection of overseas buyers. Electric 
light fittings and accessories will constitute an important feature 
of the schedule, table lamps, hall lamps, and standard -lamps 
being specially mentioned, but electric pocket lamps are excluded ; 
another important section has relation to aeronautical motor 
appliances. 


LIGHTING AND POWER NOTES. 


Axbridge (Somerset).—E.L. ScuemEs.—An application 
from Mr. H. C. Teek, solicitor, of Cheddar, for permission for a local 
company to erect overhead mains for the supply of electricity in 
the district, was considered by the R.D.C. It was decided not to 
grant the application until the intentions of a company at Wins- 
combe, which applied for similar powers before the war, had been 
ascertained. 


Baildon. —E.L. Scueme.—The Bradford T.C. has 
informed the U.D.C. that the question of a-supply of electricity in 
bulk to the U.D.C. would have to stand in abeyance until the 
Government's proposals were developed, and that probably nothing 
could be done for at least five years. 


Barnsley.—Srreet Licutinc.—The T.C. has decided 
to extend the system of public lighting by clusters of four 100-c.P. 
half-watt lamps. ; 


Battle—E.L. Scuems.—The U.D.C. has approached 
the Hastings T.C. with a view to a supply of electricity in bulk, 
the approximate cost of the scheme being £8,000 to £9,000. 


Bideford.—E.L. Scoeme.—At a meeting of the U.D.C. 
it was stated that applications had been received for an ELL. in- 
stallation for the town, and the Council decided that, whilst 
considering a lighting scheme, it would approach the Bideford- 
a Ho! Railway Co., with a view to the electrification of 
its line. 


Calne.—Prov. Orper.—The T.C. has decided to await 


the action of the Government before taking any definite action for 
a prov. order for electric light. 
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Cannock.—E.L. Scumme.—The R.D.C. has approved a 
scheme submitted by the Wolverhampton Corporation for the 
supply of electricity in the Council's area. 


Chertsey.—Matns Extenstons.—The R.D.C. has con- 
sented tothe Egham and Staines Electricity Co. laying underground 
mains to Thorpe. 


Continental. — Huncary.— The “ Engineers’ and 
Architects’ Council” has submitted a scheme to the Budapest 
Magistracy for the reorganisation of electric power production. 
The scheme suggests the co-ordination of the 16 electricity works 
in Budapest and environs which supply power for lighting, 
railway, and industrial purposes, and about 240 works which 
supply factories and public works. The consequent saving in coal 
is estimated at 500,000 tons.— Pester Lloyd. 

FRANCE.—A new company has been formed at Lyons, with a 
capital of £20,000, under the title La Société pour l’'Amenagement 
du Rhone de Genissart au Sud de Lyon, the object being to improve 
the navigation of the River Rhéne and to establish plant to 
utilise the water power of the river for the generation of 
electricity. 

Plans are being prepared for utilising the waterfalls near 
Genothac, department of the Gard. The installation will comprise 
a barrage and 12,000-Kw. turbo-generators. The estimated cost of 
the works is 21,000 million fr. 

The Société Francaise des Forces Hydrauliques du Rhéne has 
been authorised to utilise the water power from the Rhone needed 
to work an installation in the commune d’Eloise (Upper Savoy). 
This arrangement is temporary, pending the granting of larger 
extraction powers from the upper Rhone, for which it has already 
made application. 

An infiuential Committee has been formed, under the auspices 
of the Ligue Maritime, to advocate and agitate for the utilisation 
of “ blue coal "—in other words, the generation of electricity from 
the sea. The promoters have no ideas of a simple demonstration, 
but an undertaking carried out “on a vast scale,” capable of 
affecting the industrial future of the country. 

SwWEDEN.—Among the new companies organised in Sweden to 
establish electricity supply undertakings are the Blasmarks Elek- 
triska Aktiebolag, formed at Blasmark, and the Hillareds Elektriska 
Aktiebolag, registered at Hillared. 

BavaRiIa.—Detailed proposals have been prepared for distribution 
of electricity throughout the whole country, there being consider- 
able water power available in the Bavarian Highlands. An annual 
output of 166,000,000 Kw. is obtained at Walchensee, and a further 
253,000,000 kw. from the mountain rivers Lech, Iser, Amper. &c., 
There are also large deposits of cheap lignite in Lower Bavaria, 
and it is proposed to inter-connect these various sources of power 
by H.T. conductors, with branch connections to the chief towns. 
It will then be possible to utilise the available water power to its 
full extent, and steam power for peak loads. The total estimated 
cost of the project is £14,195,000, and the annual expenditure is 
estimated at £1,.682,500. The cost per KW.-hour, with a Joad of 
944,000,000 Kw.-hours per annum, is therefore 0°43d. per Kw.-hour. 
The proposal is that the Bavarian Government should be the prin- 
cipal shareholder, with the option to purchase outright, also that 
the chief municipalities should hand over their power works, take 
electricity in bulk at low rates, and confine themselves to the dis- 
tribution of current in their districte. The new company must 
pay an average price of 0°198d. per H.P.-hour for the use of existing 
plant, and is entitled to charge 0°372d., the difference of 0°174d. 
per H.p.-hour being the profit to the new company. The H.T. con- 
ductors would be designed for 100,000 volts, with a total length of 
789 miles, of which 373 miles are to be in duplicate. The success 
of the project depends to a great extent on the installation at 
Walchensee, as there is a very large storage capacity for water at 
this point. There is no storage at the other hydro-electric power 
stations, and the power is lost unless it is immediately utilised. 
With a national distribution scheme it will be possible to utilise 
the power of the rivers, when in flood, to store water at Walchensee, 
and to save coal at the steam power stations.—T7echnik und 
Wirtschaft. 


Dartmoor.— W ATER PowER.—The Western Morning News 
states that during the last three months elaborate surveys have been 
made on Dartmoor, with the consent of the Duchy of Cornwall, in 
connection with a scheme for the utilisation of the water power of 
the district. The subject has been before the Water Power Com- 
mittee of the B. of T., and leave has been granted to introduce a 
Bill in Parliament this session. The rainfall is almost the highest 
in England, and falls of 400 to 600 ft. can be obtained. 


Edinburgh.— Station.— The T.C. has 
agreed to an increare of 824 per cent. on the contract for the erec- 
tion of the Portobello power station, and to offer further building 
extensions to public competition. : 


Epsom.—Pricz InorEase.—The U.D.C. has applied 
to the B. of T. for powers to increase the maximum charges for 
electricity by 50 per cent. 

Eton.—Street Licutine:—The U.D.C. has decided to 
meet the Windsor Electrical Installation Co.,the present contractors 
Rend public lighting, with reference to a new contract being entered 

nto. 


Faversham.—Proposep ExTensions.—The T.C. pro- 


to extend the E.L. works and plant, at an estimated cost of 
ween £10,000 and. £12,000, 


Gillingham (Kent).—INquiny.—The T.C. has decided 
‘to take expert advice, and to have an exhaustive inquiry into the 
working of the electricity undertaking, for which £66,000 has 
been taken from the rates since the town acquired the under- 
taking. 


Huddersfield. Year’s Worxine.—The total income 
of the electricity department for the year ended December 31st, 
1918, amounted to £103.026, an increase of £15,437, and the 


~ expenditure to £89,233, an increase of £25,282, leaving a surplus 


of £13,792, as against £23,638. After allowing for interest on 
loans, &c., there was a deficiency of £8,237. 

PROPOSED PRICE INCREASE.—The T.C. has referred back the 
Electricity Committee's proposal that the charges for energy for 
power and lighting to ordinary consumers be increased from 50 per 
cent. to 75 per cent. above pre-war charges. 


India.—W ATER-POWER SuHorRTAGE.—The Tata Hydro- 
Electric Co., of Bombay, has given notice that, owing to the low 
water-level in its lakes, the supply of electricity may have to be 
entirely stopped about April unless steps are taken to conserve the 
supply by reducing the consumption. Wherever possible the 
supply has been discontinued, and millowners have been given. the 
option of working five days a week or 10 hours a day, instead 
of 12.—Jndian Teatile Journal. 


Isle of Wight.—Prorosep Prick Increase.—The 
E.L. & P. Co. has applied to the B. of T. for an Order to increase 
the maximum price of electricity supplied to Ventnor, Bonchurch, 
Ryde, and St. Helens from &d. to 9d. per unit. 


Kings Lynn.—Maixs Extension.—In order to supply 
the shipyards with electricity, the Electricity Committee has 
decided to lay a cable to West Lynn, at a cost of £6,700. 


London.—IsLineton.—Loan Sancrion.—The L.C.C. 
Finance Committee has recommended that the application of the 
B.C. for a loan of £4,593 for electricity purposes (mains, £1,559 ; 
transformers, £2,673 ; meters, £281 ; services, £80), be granted. 

BATTERSEA.—The Electricity Committee recommends that the 
charges for electricity for lighting be advanced to 5d. per unit 
plus 10 per cent., and for power to 1{d. per unit net. 


Mansfield.— Price Increase.—The T.C. has decided to 
increase the charge for electricity through slot meters from 5d. tu 
64d. per unit. 


Municipalities and the Transport Bill,—The following 
municipalities have passed resolutions “ viewing with grave con 
cern the proposal that the future control of electricity is to he 
taken out of the hands of the B. of T. and put under the control of 
the proposed Ministry of Ways and Communications" : 

London: Hackney, Hammersmith, Stepney, and Stoke New 
ington. 

Provinces : Maidstone, Manchester, Swansea, Bradford, Carlisle, 
Colchester, Colne, Edinburgh, Glasgow, and Huddersfield 


Nottingham.— L.G..B. Lxguiry.—An application of the 
T.C. to borrow £75,800 for additional plant and mains in connec- 
tion with the electricity undertaking, into which Colonel T, C. 
Ekin held an inquiry recently, was opposed by Mr. H. W. Cox. of 
the Cantie Switch Co., and Mr. J. Farr, a member of the T.C. The 
town clerk explained that the demand for power could not be met 
next winter under existing arrangements, and the proposed new 
station was to bridge over the period which must elapse before the 
Government's Electricity Supply Scheme was established; the 
scheme had been approved by Sir John Snell. Messrs. Boots had 
offered to supply 1,000 kw. at £3 per Kw., plus 8d. per unit, with 
coal at its present price, and were prepared to increase the supply 
in September. Mr. J. H. Rider, the Council's consulting engineer, 
decided against this offer, on the grounds that it would involve 
the expenditure of £10,000 for new mains and the voltage would 
have to be increased from 400 to 440 to be of service. The Elec- 
tricity Committee, therefore, declined the offer, and the tender of 
Messrs. Dick, Kerr & Co., at £43,000, was provisionally accepted 
for the plant required for the new scheme. The borough elec- 
trical engineer, Mr. H. Talbot, said that there were 140 new 
applications for supplies, 72 premises to be reconnected, and 
inquiries for 715 Kw. of three-phase supply, a total of 1,100 kw. 
Messrs. Players aleo required from 500 to 600 H.P. before next 
winter, and a new firm would reqtire 160 H.P. to commence and 
600 H.P. when its factory was completed. He considered that 
Messrs. Boots’ offer was useless, and was confident that the Council 
had adopted the right course in refusing it. When Messrs. 
Cammell, Laird started making shells, the T.C. sold them three 
440-Kw. sets for £5.000 odd. Messrs. Boots’ maximum demand 
was about one million units per annum before the firm installed 
its own plant. He had heard rumours that a super-station was to 
be erected at Gainsborough, in which case the St. Ann's and 
Talbot Street stations would become sub-stations. Mr. J. H. Ride: 
anticipated that the new plant would result in a saving of £16,000 
per annum in fuel, and thought the proposals were the best that 
could be devised. Mr. R. H. Swain, chairman of the Electricity 
Committee, said that everything connected with the tenders was 
perfectly straightforward. Two of the new inquiries in hand for 
power would mean the establishment of new industries in the 
town, 
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Portrush. — E.L. Scueme.— Mr. W. Pileasance, of 
Belfast, has submitted to the U.D.C. a revised estimate in connec- 
tion with the proposed E.L. scheme. The cost is now put at 
£10,332, or £8,032 if overhead wires are used. He estimated that 
a gross profit of £923 per annum, and a net profit of £53, would be 
obtained. The Council is to decide whether to proceed with the 
scheme or not at its next meeting. 


Reading.—Breakpown.—Owing to a breakdown in the 
boiler house, the electricity supply failed at half-past seven on 
Friday evening last ; the supply was resumed in two hours’ time. 


Rochdale.—Prorosep Loan.—The Electricity Com- 
mittee has decided to apply to the L.G.B. for sanction to a loan of 
£68,000 for additional plant, transformers, switchgear and mains, 
and for £5,000 on account of sums overspent on previous work. 


Southend.— Prorosep Exrenstons.—The T.C. has 
appointed Mr. C. H. Wordingham, C.B.E., to report as to the 
most suitable scheme for the extension of the electricity under- 
taking to meet present and future requirements. 


Swindon.—Price Increase.—From April ist the 
charges for electricity for power and lighting are to be increased 
by a further 25 per cent. 


Swinton.—Proposep Loan.—The U.D.C. has applied 
for a loan of £2,000 for mains extensions and other electrical 
purposes. 


Warrington. Extension or SuppLy.—The St. Helens 
Cable and Rubber Co, has decided to take a supply of electricity 
from the T.C., instead of generating at its own power station ; 
it is estimated that the change-over will effect a saving of £1,600. 


Warmley.—E.L. Scoume.—The U.D.C. has decided to 
ask the Bristol T.C. whether it would be prepared to supply 
electricity in bulk, to be distributed by the U.D.C. 


TRAMWAY AND RAILWAY NOTES. 


Baildon.—PRoprosep Exrenstion.—The Bradford T.C. 
has informed the U.D.C. that a Bill for the extension of the tram- 
way system from Bradford to Baildon cannot be promoted until 
October. 


Bingley.—CuArceEs ror ELecrriciry.—The U.D.C. has 
applied to the Bradford T.C. for a revision of the price paid for 
energy for tramway purposes, 


Bradford.—Track ReneEwats.—The Tramways Com- 
mittee has authorised the payment of a royalty of 5s. per ton to 
Mr. C. P. Sandberg for the use of his patent high-silicon steel pro- 
cess on steel rails to be purchased for track renewals. ‘The renewal 
of track on the Manchester Road and Thornton Road routes is to 
be proceeded with as soon as possible. 


Continental 
—In view of the great coal shortage, the President of the State 
Railways has submitted a proposal to the Minister of Commerce 
urging that immediate steps be taken for the electrification of the 
Budapest Railways. By the electrification of the section in 
question (2,200 km.) 14 million tons of coal would be saved. Two 
experts have been entrusted with the working out of the scheme. 
—Pester Lloyd. 

SWEDEN.—RAILWAY ELECTRIFICATION.—The State Railway 
Administration has come to the conclusion that the railway syster: 
can be electrified in 30 years, at a cost of 192,000,000 kronor. The 
whole of the power required could be obtained from eight 
generating stations, the traffic capacity would be considerably 
increaed, and a great saving in staff costs would be effected. In 
the first place, the water-power resources of the country would be 
made available for this purpose. 

NoRWAY.—RAILWAY ELECTRIFICATION.—The Government is 
building a hydro-electric power station for the Christiania— 
Drammen Railway. The power will be derived from three Pelton 
wheels, each of 5,000 H.P., with a head of 1,170 to 1,270 ft. A 
fourth wheel, of 200 H-.P., is intended for the exciters, lighting, 
and heating. The three main wheels are coupled direct to a.c. 
generators, which at 300 R.P.M. produce 2,700 KW. at a pressure of 
5,500 volts and 15 cycles per second. They are able to sustain a 
momentary Overload up to 4,500 KWw., such as may occur in 
starting trains. The Pelton wheels can be regulated to run 
between 270 and 333 R.P.M. The voltage is stepped up to 60,000 
volts by static transformers, and transmitted through H.T. over- 
head cable to step down transformers along the railway line. All 
> + made in Norway, and the whole installation— 
which is the first of its kind in the country—is to be 
October, 1920.—Teknisk Uheblad. ad 

ITaLy.—The scheme for doubling the section Molinetto di 
Grego—Sesto San Giovanni of the electric tramway from Monzo 
to Milan, applied for by the Societa Italiane Edison, has received 
Official sanction. 


The Ministero dei Larori Pubblici has granted a concession to 
the Carrara Versilia Electric Railway and Power Oo., of London, 
for the construction and working of an electric tramway at 
Versilia, in the Province of Lucca, 23 miles in length.— 
Elettricaa. 


Doncaster.—ProposeD ExrTensions.—The Tramways 
Committee is considering the extension of the tramway system to 
Rossington and Armthorpe. 


Inverness.—Proposep Licut Ramway.—The Aird 
District Committee has applied for the construction of a light 
railway from Beauly to Cannich. 


Leeds.—Proposep Extensions.—The T.C. is copsider- 
ing a housing scheme for the Middleton district, which includes 
the construction of an electric railway in the area. 


Londen.—Norta Lonpon Ramway.—The North 
London Railway Co. is to run a 15-minute electric service 
between Acton and Broad Street, commencing on May Ist. 

Owing to a goods train on the East London Railway becoming 
derailed at Whitechapel Junction early on Saturday, electricity was 
cut off between 5 and 6 o’clock on the section of the District Rail- 
way between Whitechapel and the Mansion House to enable the 
line to be cleared. 

Fautty TrRamMwaAy TRACK.—At an inquest on a woman who 
was killed as a result of a motor van skidding on the tramway 
track, a police constable stated that the check rail was completely 
gone for 10 or 12 yards, and some of the wood blocks had sunk 
3or4in. The Coroner said that the disgraceful condition of the 
tramway track should not be allowed to continue, and, in its 
verdict, the jury considered that death was due to the faulty 
condition of the track. ‘ 

TusBE ConGESTION.—In the House of Commons, on Monday, it 
was stated that the B. of T. was in communication with the Rail- 
way Executive Committee regarding the overcrowding on the 
underground railways, and every effort was being made to obtain 
additional equipment. 

PROPOSED EXTENSIONS.—The City Corporation has decided to 
oppose the Bill which the L.C.C. is promoting for the extension of 
the tramways within the City boundary. 


Norwich.—The B. of T. has extended the time limited 


by the Norwich Electric Tramway Act, 1914, for one year. 


South Africa.—PRETORIA.—SrRike.—Pending a report 
within three months of a Commission appointed to inquire into the 
whole industrial position, the tramway strikers and the munici- 
pality have come to terms, and the men have returned to work. 
The new scale of wages ranges from £5 7s. 6d. per week for the 
IF year’s service to £6 2s, 9d. for the third year, with a minimum 
of £4 10s, 


thampton.—RatTe ReLiEr.—The tramways depart- 
ment is to contribute £8,000 to the relief of next year’s rates. 


Swindon.—F art Revision.—The T.C. has applied for 
the sanction of the B. of T. to increase workmen's tramway fares 
by 50 per cent. 


Tramway Men’s Hours.—The negotiations for securing 
a 48-hour week for tramway employés throughout the country 
have been successfully completed. The new conditions will come 
into operation on Monday next, and will include times of signing 
on and booking off. 


Wages.—A Court of Arbitration sat at Westminster on 
Monday to hear an application referred by the Ministry of Labour 
for an advance in the war wage of 15s. a week for all employés 
engaged in electricity generating and sub-stations and on high- 
tension cable work, Xc., in connection with all the London tubes 
and electric railways and the electrified portions of the main trunk 
railways. The Court's award will be issued in due course. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—Owing to the large volume of traffic and 
the number Of cables which are interrupted, the Pacific Cable 
Board announces that there is a delay of approximately five days 
on messages to Australasia, and messages are only accepted on that 
understanding and at sender's risk. 


\ 

Egypt.—During the recent disturbances, telegraph com- 
munication between Cairo and Alexandria was cut, and the Upper 
Egyptian and other services were interrupted. 


Enemy Cables.—The Supreme War Council, at Paris, 
has decided on the future status of the submarine cables captured 
from the enemy, and terms of reference regarding the same have 
been referred to a Drafting Committee. 


Guernsey.—The annual report for 1918 of the Guernsey 
States Telephone Department, of which Mr. R. McLean is manager 
and engineer, shows that the income from all sources was £8,251, 
an increase of £411, and the expenditure £8,039, an increase of 
£751, leaving a net profit of £212, a decrease of £340. The 
number of subscribers’ lines, &c., was 2,343, an increase of 62 ; the 
mileage of wire was 1,640 overhead, and 1,166 underground. The 
number of calls dealt with was 1,634,841, an increase of 97,964, 
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Snowstorm.—Last week’s snowstorm in the Bradford 
district put more than 500 local telephone lines out of order, and 
rendered communication with 60 junctions impossible, especially 
to the north of the city. Various trunk lines were disconnected, 
and telegraphic communication betweef Bradford and the Midlands 
was entirely suspended. 

Mr. Pike Pease, assistant P.M.G., in reply to questions in the 
House on Tuesday, stated that consideration would be given to 
applications by subscribers for a rebate of rental where the com- 
munication had been interrupted for a considerable period. 


United States.—The Financier states that the 
Postmaster-General has removed Mr. ©. H. Mackay from the 
presidency of the Postal Telegraph Cable Co., and has appointed 
Mr. A. N. Adams as his successor. Since the refusal of the 
Government to grant the compensation to the company asked for 
by Mr. Mackay, the Postal Department states that the company has 
failed to follow instructions issued to the management of the com- 
pany, to put in operation a new wage-scale and an eight-hour day. 
It is also alleged that there is a discrepancy in the company’s 
report on its net income as a basis for compensation, as compared 
with that submitted to the Interstate Commerce Commission. 


Wireless Operators’ Strike.—The wireless operators who 
were on strike at Liverpool withdrew their notices last week, and 
accepted the award of the Shipping Controller of £3 per month for 
war risks. 


Wireless Telephony.—The announcement that the Marcon! 
Co. has established wireless telephonic communication between Ire- 
land and Canada has brought forth from the U.S: Navy Department a 
statement that the latter has been abletocommunicate with Honolulu 
and Paris for “a long time” by wireless telephone. Responsive 
messages have. however. failed to arrive. 

The wireless telephone message to President Wilson's ship, 
the s.s. George Washington, on its recent return from France, was 
sent from the Navy tower at New Brunswick, N.J. 

Mr. Thomas Rabb, managing director of the Marconi office at 
Montreal, thinks that wireless will be used in any trans-Atlantic 
flight. By steamship and land the stations will keepin touch all the 
way. Aeroplanes wiil have wireless telephone and telegraph sets, but 
the ships will have wireless telegraphy only. Newfoundland has a 
splendid wireless telephone base. Its Government is co-operating. 
Wireless telephone communication has been established experi- 
mentally overland from Newcastle, New Brunswick, to New Jersey. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia.—Sypney.—April 28th. Municipal Council. 
Power transformers. Electrical Engineer, Town Hall, Sydney. 

May 15th. Department of the Treasury, Brisbane. H.T. switch- 
board, storage battery and motor-generator set for the electric 
power house, Inkerman Irrigation Area, Townsville. Specifica- 
tions from the Hydraulic Engineer, Brisbane. 

MELBOURNE.—May 14th. Victorian Railway Commissioners. 
Cells, renewals, caustic soda and mineral oil for caustic soda 
batteries. (Contract No. 32,194.) . 

SypnNgy.—June 9th> City Council. Supply and erection of 
power-house switchgear. Specifications from Electric Lighting 
Department, Town Hall, Sydney.* 


Bedford.—Corporation Electricity Department. Geared 
turbine to drive an existing alternator. (March 21st, 1919.) 


Birmingham.— April 12th. B. of G. Rewiring internal 
telephone installation, call bells, &c., at the 2/lst Southern General 
Hospital, Dudley Road. (See this issue.) 

Grimsby.— April 10th. Corporation Electricity Depart- 
ment. One 3,000-Kw. steam . turbine, 600(/6600-volt, 3-phase 
alternator. condenser, pumps, &c. ; two water-tube boilers, stokers, 
superheaters, fans, steel chimney, \c. ; cooling tower, &c. (March 
21st, 1919.) ‘ 

Ipswich. — Corporation Electric Supply Department. 
Pipework in connection with the new steam turbine. (March 
14th.) 

London.—H.M. Office of Works. Two 10-ton, three- 
motor type, 450-volt, D.c. travelling cranes, 42-ft. span and 60-ft. 
span. (See this issue.) 

Sale—U.D.C. Electricity Department. 200/250-Kw., 
460-volt, Diesel engine and generator, switchboard panel, &c. (See 
this issue.) 

*A copy can be seen at the Inquiry Office of the Department, 
of Overseas Trade (Development & Intelligence), London. 


CLOSED. 
Barnes.—U.D.C. Four electrically-propelled dust vans: 


Edison Accumulators, Ltd. (accepted) .. +. £1,317 each. 
Electromobile, Ltd. ee ee 1,020 ,, 
General Vehicle Co.,Ltd. i. 1178}. 


4 


Committee :— 
Two new boilers to replace two of those supplied by the Howden Boiler 
Co. 


0. 
Babcock & Wilcox, Ltd. (accepted) - si £34,612 
Stirling Boiler Ltd. 80,100 
Clarke, Chapman & Co., Ltd. .. . i on 37,830 
Two valves for the second turbine at Limehouse station :— 
J. Hopkinson & Co. (accepted) - £175 
12 feeder and 25 disconnecting boxes :— 
W. Lucy & Co. (accepted) -. £217 
B. I. & Helsby Cables, Ltd. . on 
Universal Electrical Mig. Co. ee . ee 300 
W. T. Henley’s Telegraph Works Co., Ltd. ee 875 


The Committee has purchased a Ford delivery van, £228, from A. E. Gould, 
Ltd., and a second-hand motor car from Bayard Cars, Ltd., £452, for the 
purpose of the delivery of materials and the carrying of the personnel of the 
undertaking. 


Government Contracts.—The undermentioned contracts 
were piaced during February, 1919 :— 
Post Orrice. 
Telephone apparatus.—Automatic Telephone Manufacturing Co., Ltd. 
Telephone and telegraphic cable.—General Electric Co., Ltd.; Johnson and 
Phillips, Ltd. 
Telephone. cords.—London Electric Wire Co. & Smiths, Ltd.; Phoenix Tele- 
phone & Electric Works, Ltd.; Siemens Bros. & Co., Ltd. 
Stoneware ducts.—Albion Clay Co., Ltd.; Doulton & Co., Ltd.; Gates and 
Green, Ltd. 
Insulators.—Bullers, Ltd.; Doulton & Co., Ltd.; Macintyre & Co. Ltd.; 
Taylor, Tunnicliff & Co., Ltd. 


Mouthpieces for telephones.—Crystalate Manufacturing Co., Ltd 
Spindles for insulators.—Bullers, Ltd. 
Telephones.—Automatic Telephone Manufacturing Co., Ltd. 


Copper binding wire.—British Insulated & Helsby Cables, Ltd. 
Enamelled and silk-covered copper wire.—Concordia Electric Wire Co., Ltd. 
Laying conduits.—Liverpooi, R. M. Parkinson; Grimsby, Immingham, O. C. 


Summers. 
H.M,. Orrice or Works. 

Electrical lifts, H.M. Statienery Office, Manchester.—Etchelle, Congdon and 

Muir, Ltd. 

Inpia Orrice, Store Department. 

Copper wire.—T. Bolton & Sons; Elliott’s Meta! Co.; Shropshire Iron Co. 
Telephones.—Automatic Telephone Manufacturing Co., td.; Peel-Conner 

Telephone Works. 


Newport (Isle of Wight).—T.C. — 

Belt-driven fan for generator.—Ruston & Hornsby, Ltd., £150. 

3-H.P. motor and underground main.—Isle of Wight E.L. & P. Co., Ltd., 
£102 


Weymouth,—T.C. :— 


E.L. and bells installation, 11, Belvidere.—Brooking & Co., £50. 
Intercommunication telephones, Enderby House.— Brooking & Co,, £20. 


FORTHCOMING EVENTS, 


sical Society of London.—Friday, March 28th. At 5 p.m, At the 
Imperial College of Science, South Kensington, 8.W. Discussion on 

in the Industries,’ to be introduced by Sir R. T. Glazebrook, 
-R.S. 


Junior Institution of Engineers.—Friday, March 28th. At7.30 p.m. At 39, 
Victoria street, 8.W. Paper on Wanderings along the Future Commer- 
cial Air Route,” by Col. the Master of Sempill. 


(North-Eastern Section).— Tuesday, April lst. At the Mining Insti- 
tute, Newcastle. At7.15 p.m. Paper on “General Electrical Indicating 
Instruments,” by Mr. 8S. Evans. 


Royal Institution of Great Britain —March 29th and April Sth. At 8 p.m 
At Albemarle Street, Piccadilly, W. Lectures on “Spectrum Analysis and 
its Application to Atomic Structure,”’ by Sir J. J. Thomson, o 


Roentgen Society.—Tuesday, April 1st. At the Royal Society of Arts. At 
8.15 p.m. Paper on “Some Biological Effects Produced by Smal! Quantities 
of Radium,” by Mr. W. 8. Lazarus: Barlow. a 
“Ds namicables.”"— Wednesday, April 2nd. At 7 p.m. At the Trocadero 
Restaurant, Piccadilly Circus, W. Anniversary dinner, ‘ 


Electrical Power Engineers’ Association (Manchester and _ District 
Section).—Thursday, April 3rd. At the Grosvenor Hotel, Deansgate, 
Manchester. Paper on “‘ Thermometry,’’ by Mr. E. B. Pausey. 


Institution of Electrical Engineers,—Thursday, April 3rd. At the Institu- 
tion of Civil Engineers, Gt. George Street, 8.W. At 6p.m. Lecture on 
“The Development of Army Wireless During the War,”’ by Lieut.-Col. 
A. G. T. Cusins, R.E. 


(Students’ Section).— Friday, March 28th. At 7 p.m. At the City 
and Guilds (Engineering) College, South Kensington, 8.W. Lecture on 
“ The Organisation of Technical Engineers,’’ by Dr. J. F. Crowley, 


(Western Centre).—Monday, March 3!st. At 7 p.m. At the Mer- 
chant Venturers’ Technical College, Bristo). Lecture on “ Planning a 
Works Research Organisation,’’ by Mr. A. P. M. Fieming, U.B.B. 


(North-Easiera Centre).—Friday, April 4th. Annual dinner. 


London Association of Foremen Engineers. -—Saturday, April 5th. At 7 
p.m. At Cannon Street Hotel, London, E.C, Paper on “The Science of 
Fine Measurements,”’ by Mr. V. Wiiliams, 


NOTES. 


Summer Time.—Summer time is to commence on the 
night of Sunday next, March 30th-3ist, and to continue until the 
night of September 2oth-29th. 


The Industrial Reconstruction Council—The Right 
Hon. J. H. Whitley, M.P., has accepted the office of president, and 
Lieut.-Col. C. L’Estrange Malone, M.P., the office of chairman of 
the Executive Committee, of this body. The Council, which was 
founded by Mr. E. J. P. Benn, isa propagandist body having for its 
object the awakening of national interest to the need for a com- 
plete system of industrial self-government, based on the principles 
of the Whitley Report. 
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Institution and Lecture Notes.—Institution of Electrical 
Bngineers.—The following are the arrangements for the ordinary 
meetings between now and the end of May :— 

April 8r4.—Lient.-Col. A.G. T. Cusins, R.E., “‘ Lecture on the Development 

of Army Wireless during the War.” 

April 10th.—R. J. Kaula, “Notes on Surface Gonfensing Plants, with 

Special Reference to the Requirements of Large Power Stations.” 

Apri! 24th.—Major A. C. Fuller, R.E., “The Fullerphone, and its Appli- 

cation to Military and Civil Telegraphy.”’ 
May Ist.—Dr. C. Chree, F.R.S., lecture on ‘‘ Magnetic Storms.” 
May 8th.—Joint meeting (at 2.80 p.m.) with the Iron and Steel Institute. 
Papers on “ Electric Furnaces.”’ 

May 15th.—E. A, Laidlaw and W. H. Grinsted. ‘‘ The Telephone Service of 
Large Cities. with Special Reference to London.” 

May 22nd.—S, Chapman, “Electrical Phenomena Occurring in High 
Atmospheric Levels.”’ 

May 20th.—Annual general meeting. 

Junior Institution of Engineers.—At Newcastle-upon-Tyne, on 
the 18th inst., Mr. E. A. Oakford delivered an address to the 
members of the N.E. Section of the Institution on “ Electricity 
Applied to Coal Mining,” forming one of a series devoted to the 
Coal Conservation Committee's Report. 

Illuminating Engineering Society.—The Society celebrated the 
completion of 10 years of existence by a dinner on March 18th, at 
which the President, Mr. A. P. Trotter. presided. The toast of “The 
Illuminating Engineering Society’ was proposed by Mr. Thos. 
Goulden (Institution of Gas Engineers). and seconded by Mr. C. H. 
Wordingham (President I E.E.). Both speakers paid a tribute to 
the value of the impartial platform provided by the Society for the 
discussion of matters of common interest to both gas and electrical 
engineers. Mr. Trotter, replying for the Society, recalled that it 
was just 10 years since the Society was formed at a dinner given by 
Mr. L. Gaster, when 2? people were present. The present gathering 
showed how the activities of the Society had expanded since 
then. He emphasised especially the union of science and prac- 
tical work exemplified by the work of the Society. 

Physical Society of London.—At the meeting held on Feb. 28th, 
@ paper on “ Simplified Inductance Calculations, with Special 
Reference to Thick Coils,” by Mr. P. R. Coursey, was read. By 
the aid of a single sheet of curves giving values of the correction 
factors for various coil thicknesses, the inductance of any form of 
coil likely to be met with in practice may be readily calculated, 
using only one simple standard formula for all cases. Reasonable 
accuracy is obtained even in the limiting example of a single turn 
of wire. The results arrived at agree well with other published 
charts, which are usually of more limited application, while the 
use of a single formula for all cases lessens the liability to error. 


Prohibited Imports.—Sir Albert Stanley has appointed 
a Council to consider the subject of prohibited imports and to deter- 
mine what percentage of normal imports should be admitted up to 
September Ist, 1919. The Council consists of representatives of 
manufacturing, distributing, and labour interests; as well as 
representatives of Government Departments and others, under the 
chairmanship of Lieut.-Colonel Sir Samuel Hoare, C.M.G..M.P. Five 
sub-committees have been appointed by the Council to deal respec- 
tively with textiles and apparel, glass and leather, motor-cars and 
woodwork, machinery and hardware, and fancy goods and 
miscellaneous manufactures. Persons desirous to make sugges- 
tions to the Council should address the Secretary, Mr. H. J, 
Phillips, Department of Import Restrictions, 22, Carlyle Place, 
8.W. 1. 

It will be noticed that there is no separate reference to elec- 
trical goods, which apparently must figure under “ machinery and 
hardware” or “ miscellaneous manufactures ” ; this appears to be a 
serious defect, for the electrical industries especially need relief 
from the burden of unrestricted competition, and are of sufficient 
importance to demand a sub-committee to deal with them alone. 
bas trust that steps will be taken to impress this fact upon the 

uncil, 


The B.E.A.M,A.—We have received too late for handling 
in this issue a report of tle Council of the B.E.A.M.A. for the year 
1918, together with a brief summary of the proceedings at the 
annual meeting. We would suggest that the Council should in 
future see to it that its report is issued simultaneously to all the 
electrical journals. 


The I.M.E.A. Annual Convention.—The Annual Con- 
vention of the Incorporated Municipal Electrical Association is to be 
held this year at Felixstowe on June 17th, 18th,and 19th. Owing to 
the limited accommodation available in Felixstowe—it being ex- 
pected that there will be a large influx of ordinary visitors this 
year—the Convention is being restricted to members of the 
Association. A preliminary programme will be issued to each 
member shortly. 


National Electricity Supply.—In reply to a question in the 
House of Commons, Mr. Bonar Law said a report had been presented 
to the War Cabinet by the Ministry of Reconstruction dealing with 
proposals for the reconstitution of the electrical power system of 
this country. 

At a meeting held at Needham Market, Suffolk, the Government 
——— were discussed. Mr. Napier Prentice, of the Suffolk 

tricity Supply Co., explained the objects of a scheme which his 
company had in hand ; instead of putting down permanent plant 
at Stowmarket, which might in a few years be superseded by the 
national scheme, it was proposed to extend the mains to Ipswich, 
and obtain a supply of electricity from the Ipswich Corporation. 
By this means it would aleo be possible to supply the towns, 
villages, and farms between the terminal points. At Stowmarket, 
he said, they had doubled their output during the war. There was 
a great future for electricity, which would develop rural industries 
and utilise coal more economically. His company had urged the 
Board of Trade to include in its Bill powers to purchase the gas 


interesta in any district where the national scheme was put in 
operation. Mr. Prentice strongly advocated public support of the 
scheme for national electricity supply in East Anglia. 


The Award of the E.P.E.A.—A member of the E.P.E.A. 
writes unofficially, pointing out that the retrospective award of 
the Arbitrator appointed by the Ministry of Labour, granting an 
increase on salary of 20 per cent. plus £90 per annum to technical 
engineers in the E.P.E.A., appears to have been accepted by many 
undertakings with very ill grace. Many supply undertakings were 
paying in 1918 a paltry war bonus such as 10 per cent. and 15 per 
cent, to members of the technical staffs who, with this meagre in- 
crease, simply could not exist ; in these cases, without question, 
the loyalty of the staffs was being imposed upon. There were many 
cases where the staffs in responsible positions in supply stations 
were getting far less in total earnings than men under them, and 
this sort of thing could not go on indefinitely. What appears to 
have escaped the notice of many heads of undertakings was the 
fact that it was partly owing to these awards to labour and high 
wages paid to munitioneers that prices soared until the necessaries 
of life were slowly getting beyond the reach of most of the staff 
with the paltry 10 per cent. or 15 per cent. bonus, and the E.P.E.A. 


unquestionably came to the rescue none too soon, To-day the staff 


get 20 per cent. on salary and £90 per annum ; the men get 28s. 6d. 
bonus plus 123 per cent. on all earnings. 4 
“ Take concrete examples as under :— 

Staff. Men. 

Basic per Bonus per Increase Basic per Bonus per Increase 

annum. annum, per cent. week. week, per cent. 

£130 65 40/- 37/1 93 
£140 56 50/- 38/4 77 
£150 50 60/- 39/7 66 
£190 38 70/- 40/10 58 
£230 33 80/- 42/1 53 


“ A careful study of the above serves to show that the staff and 
men are now about on an equality as regards bonus received, and 
unquestionably the E.P.E.A. Award is fully justified. Taking, for 
example, a member of the staff getting £300 a year basic, who now 
gets £150 war bonus, we find on analysing the position, the 
following :-— 


Pre-war. Present. 
Basic salary ... £300 £300 
Rent, rates, and taxes... _ £50 _- 
Income-tax ... oes -- £20 
Insurance oun £88 £10 £100 
£212 £200 
“In other words, in pre-war days, £212 was available to meet 
general living expenses and, say, an annual holiday, and it must be 
admitted that such costs have gone up, compared with pre-war 
days, fully 100 per cent. Assuming, therefore, that to-day the cost 
would be £400, then under the E.P.E.A. Award the amount 
received is £200 plus bonus of £150 = £350, and an economy of 
£50 per annum must be enforced, which is nothing but reasonable, 
right, and proper. 
“Similar arguments can be adduced with higher and lesser-paid 
members of the staff, and prove conclusively that the Award of the 
E.P.E.A. is fundamentally sound, just, and well deserved by mem- 
bers of the staff of supply undertakings, a vast majority of whom 
have worked like niggers for the past 44 years.” 


Parliamentary.— Mansfield and District Light Railway 
Co. is making application to the Light Railway Commissioners for 
powers to construct light railways in the County of Nottingham. 


The E.S.C.A.—From an announcement appearing in our 
advertisement pages to-day, it will be seen that all members of the 
clerical staffs of electricity undertakings who are interested in the 
Electricity Supply Commercial Association are invited to attend a 
meeting of the Yorkshire Division, which will be held in the Council 
Chamber of the Leeds Chamber of Commerce on Saturday, April 
5th, at 4.30 p.m. 


Appointments Vacant.—Electrical engineer and manager, 
for the Witney U.D.C. Electricity Department; jointer, for the 
Darlington Borough Electricity Works; shift engineer (94s. 7d.), 
for the Oldham Corporation Electricity Department; wireless 
engineer operators (£250 + £50 and war bonus), for the East 
African Protectorate ; principal lecturer in electrical engineering, 
and lecturer in mechanical engineering (commencing ‘salary for 
each post, £150 to £240, according to experience, rising to £400), 
for the University of London—Goldsmiths’ College. See our 
advertieement pages to-day. 


Chemical Engineering.—With the object of promoting 
the interests of chemical engineering and its development on sound 
and scientific lines, a chemical engineering group has been organised 
by members of the Society of Chemical Industry. At the inaugural 
meeting, on Friday last, the announcement was made that already 
about 1,000 members had been enrolled.— Daily Telegraph. 

A correspondent of Zhe Times points out that the Government 
still does not recognise the value of the scientific professions in 
general. and of the chemical profession in particular. The Ministry 
of Labour is issuing particulars of temporary appointments for 
highly-trained and proficient chemists in the Government 
Laboratory at the munificent salary of £100 per annum, plus £15 
allowance, plus £60 war bonus. One would expect the Govern- 
ment Laboratory to be the ideal employer as far as the chemical 
profession is concerned, but apparently it rates the services of its 
chemists at a value lower than those of a semi-skilled labourer, 
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Thé 40-Hour Week.—According to the Manchester Daily 
Dispatch, the Electrical Trades Union ballot for a shorter working 
week was considered by the full Executive Council in Manchester 
on Saturday. The ballot shows a large majority in favour of a 
further reduction in hours, with a national strike, if necessary, to 
enforce the demand. The actual figures will not be made known 
until the meeting of the National Conference of Engineering and 
Shipbuilding Trades, which is to take place shortly, to consider the 
advisability of a national demand tor a further reduction of 
hours. It is stated that the Manchester district shows a majority 
in favour of 40 hours. 

The Court of Arbitration appointed by the Ministry of Labour 
has refused applications of the Shipbuilding and the Engineering 
and Foundry Trade Unions for wage advances. 


Engineering Mission to the Rhineland.—With further 
reference to our note of last week on * Engineering Developments 
in Occupied Territory,” the first weekly issue of the Bulletin of the 
Federation of British Industries states :—* The Federation has been 
invited to appoint four representatives to accompany a Mission 
which has been organised by the Government to visit the occupied 
territory in Germany, in order to examine the development of 
engineering there during the war. In accordance with the plan 
of the Government, representatives of the Heavy Engineering, 
Electrical Engineering, Machine Tool, and Textile Machinery 
Industries are accordingly being nominated, the matter having 
been referred direct to the Groups and Sub-Groups concerned.” 


The LE.E. and Wireless Telegraph y.—The Council of 
the Institution of Electrical Engineers has decided to appoint 
«# number of Committees for the purpose of helping in the 
dissemination of information regarding recent progress in 
various branches of electrical engineering. The first of these 
to get to work is the Committee dealing with Wireless Tele- 
graphy. During the war, radiotelegraphy became so very 
umportant for military purposes that many new developments 
had to be kept as secret as possible; at the same time, inven- 
tion and discovery became very rapid. In consequence, there 
is a great mass of unpublished information which will be 
come available for the general public at an early date. The 
Institution is going to offer special facilities through its new 
Sectional Committee for the publication and discussion of 
this new knowledge. Apart from the fact that knowledge 
grows by being circulated, it is especially essential to this 
country that wireless telegraphy should now be quickly 
transferred from the service of war to that of peace, and 
that our manufacturers should all have as much information 
as possible placed early at their disposal. By starting this 
section for the organisation of meetings, the Institution hopes 
to help the non-official public in the overtaking of four years 
of arrears in the study of wireless telegraphy. 

Before the war the Wireless Society of London had come 
into being, and was doing excellent work on behalf of the 
amateur. This Society, it is hoped, will resume its work in 
due course. Besides this, there were at times efforts made to 
form a new special professional society for dealing with wire- 
less telegraphy, and something resembling the Institute of 
Radio Engineers of America was projected. It has always 
been felt, however, that there are very real disadvantages in 
separating the men devoted to different branches of electrical 
engineering, and that there are advantages in keeping in 
touch even such extremes as the men who handle megawatts 
and those who handle microwatts. In fact, there is a general 
tendency for societies with a community of interests to amal- 
gamate, and thus if a special society were formed for radio- 
telegraphy it might only lead, after a few years, to a train 
of negotiation for absorbing it into the Institution of Elec- 
trical Engineers. The advantages offered by the mage now 
being initiated by the Institution are obvious; for on the 
one hand the Institution cannot but be strengthened if it 
attracts the whole body of wireless telegraph engineers into 
its corporate life, and on the other hand the Institution can 
give at once to matters affecting the interests of wireless 
telegraph engineers the weight and prestige of the whole 
body of electrical engineers generally. 


OUR PERSONAL COLUMN, 


The Kditors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and indust 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW vosted as to their movements, 


Central Station and Tramway Officials.—-West Ham elec- 
tricity department held its annual dinner recently at the 
Connaught Rooms, with Mr. J. W. Beauchamp, the borough 
electrical engineer, in the chair. Mr. W. Wyld, borough 
electrical engineer of Hampstead, proposed the toast of the 
department, and Mr. Beauchamp responded. The toast 
‘The Visitors,” proposed by Mr. G. Bendix (assistant sta- 
tion superintendent), was acknowledged by Mr. J. H. Bow- 
den, of Poplar. 

Swindon enc. has granted Mr. A. Dimack, late borough 
electrical engineer, an honorarium of £75 in respect of the 
extra work in connection with the electricity works exten- 
sions. The Electricity and Tramways Committee has ap- 
pointed Mr. F. Newey electrical and mechanical engineer at 
£350 per annum, and Mr, T. Mepcatr general manager of the 
electricity and tramways undertaking at £360 per annum. 


Watford U.D.C. has granted increases of salary as under : 
~—Mr. ©. D. Greenhalgh, chief assistant at the electricity 
works, £350; Mr. J. E. Walley, mains superintendent, £300; 
Mr. C. H. Tritton, shift engineer, £246; Mr. W. J. Appleby, 
shift engineer, £238 ; Mr. W. Middleton, shift engineer, £228. 

Mr. E. SIDGWICK, rolling stock superintendent, Rochdale 
Corporation tramways, who has been appointed to a similar 
position with the Southport Corporation, was last week the 
recipient of gifts of a solid silver fruit dish and pair of silver 
vases from the employés at Rochdale. Mr. G. Webster, tram- 
way manager, spoke of Mr. Sidgwick’s services during the 
past 11 yun, and Mr. A. Marsden made the presentation. 

Mr. J. A. T. Carr, mains engineer at the Barnsley Cor- 
poration “electricity works, has returned to duty on demobili- 
sation, and his salary has been fixed at £246 a year, including 
£110 war bonus, as from February 26th. 

Manchester City Council last week decided to grant ad- 
vances in salaries to the electricity supply officials as recom- 
mended by the Electricity Committee: 

After being chief electrical engineer at Southampton for 
18 years, Mr. H. F. Srreer has resigned, owing to eye 
trouble. 

The salary of Mr. B. Hatt, who has been appointed works 
manager, engineer, and rolling- stock superintendent —_ 
the Wigan Corporation tramways department, is to be £27 
rising to £325, not £250, rising to £300, as stated in cur inns 
issue. 

The directors of the Bognor Gas & Electricity Co. have 
increased the salary of their electrical engineer, Mr. H. A. 
HARDING, to £221 per annum. 


General.—Mr. E. I’. Hoven, lately Continental represen- 
tative of the Morgan Crucible Co., Ltd., Battersea, has 
joined the British Electric Plant Co., Ltd., of Alloa and 
Glasgow, as chief sales engineer for Scotland. 

We are asked to state that Lieut. GeoxGe Preece, R.E., 
whose demobilisation and future activities we mentioned in 
our last issue, is not Lieut. George L. Preece, of Manchester, 
son of the late Mr. G. E. Preece, and nephew of the late Sir 
W. H. Preece. Lieut. G. L. Preece was for 15 years with 
Messrs. W. T. Glover & Co., Ltd., of Trafford Park, and 
since 1910 he has been Manchester district branch manager 
for Messrs. Bruce Peebles & Co., Ltd. By a curious co- 
incidence he, too, has just been demobilised, after holding a 
Lieutenancy in the Lancashire Fusiliers, and seconded for 
duty for the last two years with the R.E. He has returned 
to take up his old position with Messrs. Bruce Peebles at 30, 
Cross Street, Manchester. 

Lorp EmMort has resigned his post as chairman of the 
Consultative Council on Import Restrictions, and has issued 
* protest against the appointment on the sub-committees of 
too many representatives of affected interests. 

Mr. ALEXANDER JOHNSTON, general manager of the North 
British Rubber Co., Ltd., has joined the board of the com 
pany as managing director. 

Mr. I. T. WitttaMs has been appointed general manager 
of the L. & N.-W. Railway, in succession to the late Sir Guy 
Calthrop. 

Sir E. Wyipsore-Smira, K.C., has resigned from the Civil 
Service, and accepted a directorship of the Metropolitan Car- 
riage, Wagon & Finance Co. 

The Times states that Herrk Hans Brevow, aged 41, of 
the Telefunken Gesellschaft, who organised the German wire- 
less during the war, has been appointed director of all wire- 
less services in the Berlin Ministry of Posts and Telegraphs. 

Capt. W. 8S. Witson, R.E., having now been demobilised, 
has resumed his position as manager of the North-East Eng- 
land branch of Messrs. Johnson & Phillips, Ltd., at New- 
castle-on-Tyne. 

The King of the Belgians has been graciously pleased to 
create Mr. Puri Dawson, M.Inst.C.E., M.1.Mech.E., 
M.I.E.E., Chevalier de l'Ordre de Leopold, in recognition of 
his services as a member of the Belgian Royal Commission on 
the electrification of the Belgian State Railways. 

Mr. W. A. be Fiorac, electrical and maintenance engineer 
to the Norman Thompson Flight Co., Ltd., Bognor, has re- 
signed his position to take up an appointment as manager of 
Messrs. James Evans & Co.'s electrical department, London. 

Mr. S. Dowerty, who will shortly cease his con- 
nection with Mesers. Haighs (Oldham), Ltd., has returned 
to his old oftices, 25, Victoria Street, London, 8.W.1, where 
he will continue his ‘business as pumping engineer, &c., under 
the title of Philip S. Doherty & Co. 


Obituary.—.Mr. C. P. Exirson.—We regret to record the 
death on March 19th, at the age of 70, of Mr. C. P. Elieson, 
one of the early workers in electric traction, and a. man 
whose genial personality and infectious enthusiasm rendered 
him welcome and popular with all his electrical confréres. 
We remember Mr. Elieson first as a colleague of Reckenzaun, 
when electric propulsion really was in its infancy. In 1885 
he devised an electric motor for traction, and in the follow- 
ing year his patent accumulators were used with the motor 
by the Electric Locomotive & Power Co.; his battery cars 
ran for many months, and covered many thousands of car- 
miles, on the North Metropolitan Tramway Co.'s. system, 
and successful demonstrations were also given in the United 
States. In 1887 the Elieson electric launch was brought out, 
and in 1888 his battery was most favourably reported on in 
the United States; but, unfortunately, financial difficulties 
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led to the collapse of his company in 1889. Two years later 
he invented an electricity meter, and in 1892 a new accumu- 
lator; in 1893 his battery traction system was again suc- 
cessfully demonstrated in America. His whole career was 
intimately associated with experimental work on lead accu- 
mulators, and he remained enthusiastic and optimistic to the 
last. In 18938 he collaborated in the design of the Elieson- 
Naylor controller for electric vehicles, and in 1916 he formed 
the Elieson Electric Traction Co. to market an electric in- 
valid chair, a really good thing, which unfortunately was 
held to be a motor-car ‘‘ within the meaning of the Act,” 
and was handicapped by the resulting taxation. Mr. Elieson 
many times deserved success, and often seemed upon the 
verge of attaining it, but a cruel fate always intervened. His 
inventions will be developed by Mr. J. Carlier (trustee), who 
with a few friends is forming ‘‘ The Rapid Accumulator Co.”’ 
for that purpose. 

Mr. A. Unsworta.—The death has taken place, at Shef- 
field, at the age of 28 years, of Mr. Arthur Unsworth, assist- 
- manager of the Sheffield branch of the General Electnc 


Mr. F. Best.—The death took place on March 15th, at the 
age of 46 years, of Mr. Frank Best, partner in the Lift and 
Hoist Co., of Deptford, S.E. 

Mr. W. H. S. Dawson.—The death occurred on Sunday 
last, at the age of 58 years, of Mr. William H. S. Dawson, 
Bradford city engineer and surveyor, who had been in ill- 
health for some time Pen He entered the Corpora- 
tion service at the age of 22, and succeeded Mr. J. H. Cox 
as city engineer in 1908. He was responsible for the laying 
ef the electric tramway tracks in the city. 


NEW COMPANIES REGISTERED. 


Fuller's United Electric Works, Ltd. (153,623).—Regis- 
tered March 13th. Capital, £000,000 in £1 shares (200,000 8 per cent. cum. 
participating pref.). To take over the business of electrical and general engi- 
neers, makers of telegraph, telephone, and electric wires, cables and appli- 
ances, and carbon carried on by (a) the Fuller Accumulator Co., Ltd., (0) 
John C. Fuller & Son, Ltd., (c) Fuller's Wire & Cable Co., and (d) Fuller's 
Carbon & Electrical Co., Ltd., also to carry on the business of rubber manu- 
facturers and workers, engineers, &c. First directors :—G. Fuller, L. Fuller, 
G. J. A, Fuller, and D. A. Palmer, all of Woodland Works, Chadwell Heath, 
Essex ; J. J. Jarvis, 253, Hackney Road, N.E.; and F. J. Gordon, 72, Cur- 
tain Road, E.C. Registered office: Woodland Works, Chadwell Heath, Essex. 


Ivor Electrical Co., Ltd. (153,551).—Private company. 
Registered March 8th. Capital, £2,000 in £1 shares. Electrical and mecha- 
nical engineers, manufacturers of agricuitural implements and electric motors, 
wheel and gear cutters, &. First directors: J. Wood, Lock View, Maiden- 
head, merchant; W. P. Dunfoy, 10, Ederline Avenue, Norbury, manager. 
Registered office: 12, Abchurch Lane, E.C. 4. 


French & Foxwell, Ltd. (153,533).—Private company. 
Registered March 7th. Capital, £4,000 in £1 shares. Electric, petrol, and 
general engineers and contractors, manufacturers of and dealers in tram, 
electric, and other apparatus, manufacturers of motor vehicles, owntrs of 
hangars and garage sheds, &c. Permanent governing directors :—D. . 
French, Florenceviile, Grove Road, Sutton, Surrey, engineer; H. G. Foxwell, 
North Lodge, ladworth, Surrey, engineer, Solicitor: E. M, Gibson, Jun., 
3-5, Queen Street, E.C. 


Thanet Electric Co., Ltd. (153,742).—Private company. 
Registered March 20th. Capital, £2,000 in £1 shares. Electrical, motor, 
mechanical, and general engineers, manufacturers and repairers of electrical 
or petrol-driven plant, aircraft and accessory manufacturers, & The first 
directors are :—H. E. Davis, 262, Northdown Roud, Margate; A. L. Adutt, 
Queen's Gurdens, Cliftonville; and J. A. Forde, Templemore, Park Avenue, 
Broadstairs. Solicitor: S. Shea, 19, Cecil Square, Margate. 


Manchester Engineering Agencies, Ltd. (153,738).—Pri- 
vate company. Registered March 20th. Capital, £1,500 in £1 shares. To 
carry on the business as indicated by the title. The subscribers (each with 
one share) are:—F. Cornwell, the Grange, North Road, Clayton, Manches- 
ter, brassfounder; A. Cornwell, 46, Philips Park Road, Bradford, Manchester, 
engineer. Table “‘A” mainly applies. Solicitor: W. H - Menzies, 2, 
Mount Street, Manchester. 


National Electric Co. (Birmingham), Ltd. (158,678) — 
Private company. Registered March 17th. Capital, £10,000 in £1 shares 
(5,000 pref.). Manufacturers of and dealers in electrically-heated utensils for 
cooking and other purposes, electrical machinery, fittings and accessories, &c. 
Permanent directors :—A. C. Jenks, ‘* Woodthorne,” Wolverhampton, manu- 
facturer; F. J. Wineberg, “‘ The Chateau,” Massfield Road, King’s Heath, 
Birmingham, manufacturer. Registered office: 15, Bath Street, Birmingham. 


Electric Equipments, Ltd. (153,765).—Private company. 
Registered March 2st. Capital, £2,000 in £1 shares. Electrical, mechanical, 
and general engineers, suppliers of electricity, &c. Ihe subscribers (each 
with one share) are:—T. M. Reed, 29, Albany Park Road, Tynemouth; W. 
Crocker, 16, Denwick Terrace; Tynemouth; A. F. Davidson, 75, Howard 
Street, North Shields. Table ‘A’ mainly applies. Solicitor: P. M. Dodde, 
Howard Street, North Shields. 


The Acetrical Engineering Co., Ltd. (10,257).—Private 
company. Registered March l0th, in Edinburgh. Capital, £5,000 in £1 
shares. To carry on the business of oxy-acetylene and electric-arc cutting 
and welding of metal and alloys, engineers, boilermakers, chemical workers, 
shipbuilders, boat and aeroplane builders, &c. The subscribers (each with 
one share) are :—James Platt, 33, Orr Avenue, Greenock, foreman caulker; 
William Miller, 10, Ardgowan Street, West Greenock, accountant. First 
directors: W. Miller, Jun., Clyde View, 113, Eldon Street, Greenock, direc- 
tor of Grangemouth Dockyard; L. M. Miller, 6, Dargarvel Avenue, Dum- 
breck, Glasgow, engineer; J. G. Robertson, 8, Wellington Street, Greenock, 
shipyard manager. Solicitor: J. W. Snodgrass. Registered office: 2, Hamil- 
ton Street, Greenock. 


Grafton Dynamos, Ltd. (10,261).—Private company. 
Registered March 14th. Capital, £10,000 in £1 shares. To carry on the 
businesses of manufacturers of and dealers in dynamo-electric machines, 
accumulators, carburettors, engines, lamps, &c. W. W. Tennent is to 
receive £250 for procuring subscriptions for £5,000 shares. The subscribers 
(each with one share) are :—F. Biair, 121, West George Street, Glasgow, 
officer in H.M. Forces; A. Dukinfield-Jones, Kenmore, Scotstounhill, Glas- 
gow, engineer; G. B. Tennent, 5, Kingsgate, Glasgow, wine and spirit 
merchant;.W. Whaley Tennent, 2, Northbank Terrace, Glasgow, engineer; 
Miss J. M. Maclean, Armadale, Dumbrick, Glasgow. First directors: W. 
Frederick Grafton, F. Blair, A. Dukinfield-Jones, G. Beaconsfield Tennent, 
W. W. Tennent. Registered office: 44, Robertson Street, Glasgow. 


Radie-Communication Co., Ltd. (153,646).—Private com- 
er. Registered Mareh l4th. Capital, £200,000 in £1 shares (100,000 pref.) 
o acquire the benefit of inventions connected with radio-telegraphy and 
telephony, and other methods of intercommunication, to acquire, make, and 
supply apparatus for the transmission of signals, sounds, and communica- 
tions, whether submarine, between ship and ship, between ship and shore, 
or otherwise, &c. The subscribers (each with one share) are:—A. L. Dun- 
ning, Bankside, Eskdale Avenue, Chesham, company secretary; W. Seabrook, 
75, Broadway, Chesham, solicitor’s clerk. First directors to be appointed 
the subscribers. Registered office: Oswaldstre House, Norfolk Street, W 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Siemens Bros. & Co., Ltd.—Satisfaction in (a) to the 
extent of £7,000 on January 3lst, 1919, of £300,000 debenture stock, covered 
by trust deed dated June 27th, 1900, and (b) to the extent of £330,000 on 
February 20th, 1919, of £1,330,000 debenture stock, covered by trust deed 
dated January Lith, 1918. 


Gell. Telegraphic Appliances, Ltd.—Satisfaction in full 
on January ZZnu, lvly¥, of murigage dated April 29th, 1910, securing £1,600. 

Crompton & Co., Ltd.—Satisfaction in full on September 
23rd, lvls, of £1uU,0U0 debentures secured by deeds of 1896, 1913, and 1914. 

Silent Electric Clock Co., Ltd.—Satisfaction in full on 
February 7th, ivly, of debentures dated May I4th, 1¥13, securing £900. 

C. H. Hare & Son, Ltd. (110,911).—Capital, £16,000 in 
8,000 pref. and 5,UUU ord. shares of £1 euch. Return dated December Jlst, 
lyl8. 6,200 pref. and 8,000 ord. shares taken up; soe pe on 6,200 pref. 
and 502 ord.; £7,498 considered as paid on 7,498 ord. Mortgages and 
charges: Nil. : 

Dynamic Electrical Co., Ltd. (104,436). — Capital. 
£100,uu0 in £1 shares. Return dated December Slst, 1918. Seven shares 
taken up; £7 paid. Mortgages and charges: Nil. 

Electrical: Contracts & Maintenance Co., Ltd. (101,757). 
—Capital, £3,000 in £1 shares. Return dated May loth, 1918. All shares 
taken up; £1,331 paid; £1,669 considered as paid. Mortgages and charges: 
£3,000. 

Westinghouse Cooper-Hewitt Co., Ltd. (89,947) .—Capi- 
tal, £30,000 in £1 shares. Return dated January 4th, 1919. All shares taken 
up; 9s. 6d. per share called up; £14,250 paid. Mortgages and charges: Nil. 


CITY NOTES, 


Mr. J. B. Braithwaite, in his speech at 


County of the annual meeting, on March 17th, said 
London Electric that on the whole their results were satis- 
Supply Co., factory. ‘Lhe gross receipts were increased 
Ltd. by £11,975, partly due to the increased 


business and partly to the advance of 20 
per cent. on lighting rates and 25 per cent. on power and 
heating. ‘lhe average price charged for all purposes was 
247d. per unit, against 415d. before the war. The increase 
between 1913 and 1918 was therefore slightly under 15 per 
cent. The company’s relations with the South London Elec- 
tric Supply Corporation had been drawn very much closer 
during the year. ‘Lhe generating stations were now inter- 
connected. A further step forward was made by entering 
into an arrangement with the City of London Co. under 
which its station at Bankside would be interconnected with 
this company’s mains, and the City Co. would put down for 
the County Co. a 10,00u-Kw. set, which would be at the 
disposal of the County Co. within the next year or two. The 
new 6,000-kw. turbine set at Wandsworth was appr 
completion. The number of consumers had increased to 
28,400, and the total units sold, to 40,326,263. In view of the 
fact that the Government and others seemed at last to be 
awaking to the truth that electric supply was an important 
factor in industrial life, it might perhaps be hoped that some 
of the existing restrictions would be removed, in which case 
he did not doubt London’s ability to equal or surpass records 
shown by other cities. He would perhaps be expected to 
say something about the pending great development of elec- 
tric supply foreshadowed by the various departmental re- 
ports, and in the Bill to establish a Ministry of Ways and 
Communications. As a result of developments made by the 
various electric supply companies, it appeared to be generally 
realised that a supply of electric power on reasonable terms 
was vital to industry, and, incidentally, would lead to con- 
siderable economy in coal consumption. The report of the 
Electric Power Supply Committee contained recommenda- 
tions with many of which he entirely agreed. It recom- 
mended that a new body, to be called the Electricity Com- 
missioners, should be set up, to which should be transferred 
the powers now exercised by the Board of Trade and other 
Government Departments. If this recommendation were 
adopted, the eiectrical supply of the whole country would be 
controlled by one body, which, in his opinion, was the right 
course. In the Bill to establish a Ministry of Ways and 
Communications, however, this recommendation appeared to 
have been abandoned, as the supply of electricity was tacked 
on to railways, light railways, tramways, canals, os re 
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might establish any such new undertaking, so that in. his 
own unfettered discretion, subject to no control, the Minister 
might compulsorily expropriate the private property of an 

company or individual connected with transport or establi 

similar concerns in competition. In such a case it would be 
impossible to induce capitalists to embark in the develop- 
ment of such enterprises. The commanding position of Great 
Britain in trade and industry was due to private enterprise, 
and if this were discouraged and penalised, as proposed by 
the Bill, all incentive to. future development would be re- 
moved. The example of Government ownership of telephones 
illustrated the incapacity of Government Departments to 
undertake ordinary business transactions, and other instances 
might be quoted indicating what would be the result of 
bureaucratic control of great commercial undertakings like 
railways, tramways, &c. Two fallacies pervaded .nany offi- 
cial representations regarding the supply of cheaper elec- 
tricity: (1) That this would be promoted by the erection of 
super-generating stations employing units of plant much 
larger than those now generally used, and (2) that the erec- 
tion of these generating stations at the collieries would also 
tend to economy. While increased economy of generating 


was obtained by the use of large units, the risk of serious . 


breakdown was shown by experience to be by no means 
negligible, and a comparatively small increase in economy of 
generation might be bought too dear; it might in reality 
increase the risk of serious interruption of supply. Regard- 
ing the second point, in his opinion any advantage derived 
from avoiding the conveyance of coal from colliery to gene- 
rating station would be more than lost by interest and gink- 
ing fund on the cost of transmission lines, the loss of energy 
in transmission, the cost of constructing and maintaining 
reservoirs at the collieries, the risk of interruption through 
damage to transmission lines, or of stoppage of coal supply 
by an accident or a strike at the colliery at which the gene- 
rating station was erected. London, with lines of railway 
and water communication to all parts, might be regarded as 
the colliery of the world; it could take its pick of coal from 
any part of the country, and as the freight of water-borne 
coal in pre-war days was about 3s. to 3s. 6d. per ton, it would 
be seen that, so far from economy resulting from placing the 
power-house at the colliery, the effect would be quite the 
reverse. If the Government would extend the companies’ 
present tenure, which expired in 1931, and remove existing 
restrictions, it would be possible gradually to give an ample 
supply of electricity on favourable terms. If the 13 London 
companies were grouped together, and the 14 local authori- 
ties supplying electricity in London were similarly grouped, 
the London situation would be satisfactorily and fully met, 
and probably the two groups might inter-connect big power 
houses as an additional insurance against interruption to the 
supply. In this way the cheapest supply of electricity to the 
I.ondon area could be secured. 
Sir Henry Mance, presiding at the an- 
Davis and nual meeting on March 18th, said that 
Timmins, Ltd. the company had had a strenuous year. 
times had been, and still were, 
anxious. They must regard the returns submitted as excep 
tional. When they settled down—it was taking longer than 
expected—doubtless they would still be able to present re- 
sults as good as those presented before the war. The re- 
serves were used in the business, and had materially assisted 
in obtaining the satisfactory results. The gross profit was 
less in consequence of the termination of the war, the in- 
crease in the price of metal, and the increase in wages. They 
might have turned out more work but for the shortage of 
skilled labour. They had also been seriously interfered with 
by the influenza. The capacity of the factories for turning 
out work was equal to that of any factory of the size in the 
kingdom, but work would not be quite so brisk as during 
the war. When hostilities ceased a considerable number 0f 
war orders were cancelled, and at present orders were not 
coming in quite so freely, as customers seemed to be hesitat- 
ing. No doubt the disordered state of the industrial world 
was the cause of it, and customers were only ordering suffi- 
cient for present requirements. In the form of excess profits 
tax they had been able to contribute more to the expenses 
of the war than the total capital of the company. If the 
Labour unrest could be settled on an equitable basis, they 
hoped, when they got back to normal conditions, to be able 
to present accounts as satisfactory as before the war. At @ 
later stage in the meeting Mr. Negus, in moving the re-elec- 
tion of Sir Henry Mance as a director, said that from Sir 
Eric Geddes’s speech it was clear that many millions of 
pounds would be spent in electrical development. Their com- 
pany would take a share of that in the various products 
which they made, and would also be able to adjust them- 
selves to the manufacture of new articles. The management 
was alive to the necessity of keeping pace with the times, 
and they need have ho fear that there would not be plenty 
of work for their own and kindred enterprises in the future 
Mr. James Taylor, presiding at the an- 
British nual meeting on Monday, said that the 
Insulated & profits for 1918 were lower than for 1917, 
Heisby Cables, which was their best year. The reduction 
Ltd. in Government requirements for war 
munitions was partly responsible, but the 
most important reason was the increased pay of the employés 
which amounted £113,958, or 114 per cent. on the ordinary 


capital; farther advances had since bean made, Sach in- 


creases could not always be charged to the purchasers of 
goods, as in :nany cases the increases of wages were re 
trospective, and the amount was not known before delivery 
was given. Further, large and important customers expected 
and could force delivery at contract price, irrespective of the 
loss caused to the company. A firm such as theirs, which 
normally did so  « a foreign trade, could not largely 
increase the price its manufactures without making -t 
difficult to compete successfully in the open markets of the 
world. A few weeks ago a London company buying elec- 
trical goods for South America, obtained prices from three 
English and one American firm. The English prices averaged 
£3,000 and the American was £2,100. If this country were 
to lose its foreign trade through high wages and low output 
it would be disastrous for all concerned. During the war 
the company had used all its resources to bring victory. 
As much as 98 per cent. of their output had been to Govern- 
ment orders, and they had delivered goods to the value of 
over £12,000,000, The. value of their stocks and work in 
process showed an increase of about £200,000, due to the 
fact that larger stocks of raw materials had to be kept to 
meet shipping difficulties. 
Meetings of Vickers, Ltd. (at Sheffield) 
The Vickers- and of the Metropolitan Carriage, Wagon 
Metropolitan and Finance Co. (at Birmingham) were 
Amaigamation. held on Monday, Mr. Douglas Vickers 
presiding at the former and Mr. F. Dud- 
ley Docker at the latter. The object of the meetings was 
to consider the scheme of amalgamation referred to here 
last week. Mr. Vickers, in the course of his speech, said 
they thought they were offering no menace to the public. 
They. asked for no monopoly. Advantages would be gained 
by economy of production due to an assured market for their 
products, economy in selling, finally by their strong finance, 
and by the great power and influence which their engineer- 
ing position would give them. The best fields now open to 
the heavy side of engineering were those connected with 
transpottation and electrification, or both. As to transporta- 
tion by rail, and general electrification, these were inti- 
mately bound together, and the new proposals fore- 
shadowed in the Ministry of Ways and munications 
Bill, which, in their (the directors’) opinion, were bound 
to eventuate before long, would be of great magnitude, 
and would present favourable opportunity for operations. 
Added to this there was an enormous amount of wear and 
tear to be made good in this country, also abroad. Abroad, 
in the war areas, destruction had to be replaced, and in the 
Dominions and foreign countries which had not suffered 
directly from the war, railway material had been unobtain- 
able during the war, so that there were large arrears to be 
made good. As to the European part in this work there 
was no doubt that, in the past, Germany would have taken 
a lion’s share of it. It was now hoped that this country 
would take that share, and with the combined firms they 
were trying to bring together that day, they hoped that those 
firms would have a large part of that share. The electrifica- 
tion of the country that had also been proposed in the 
Ministry of Ways and Communications Bill would be the 
subject of a Bill to be introduced before Parliament some 


time in the next few days, and would also bring with it a © 


host of minor requirements in addition to the big plants, for 
they had to remember that for every 100,000 u.P. going with 
@ super-power plant, more than 200,000 H.p. of motors would 
be required by the users of the current. In addition to 
these requirements there were vast numbers of accessories 
which they had to manufacture, required by the user. He 
meant that the user did not - at the motor; he required 
a transformer, switches, and other a A vast amount 
of electrical material would be required. Their proposals, 
if accepted, would unite them with the finest electrical car- 
riage and wagon works in the country, and put them in a 
unique position to deal with these problems on the largest 
scale. The works at Sheffield, the parent works of the firm, 
would feed the others producing the finished articles. The 
speaker referred to the interest of the Metropolitan Co. in 
the British Westinghouse Co., the South Metropolitan Elec- 
tric Light & Power Co., the West Kent Power Co., and 
others. Vickers’s association with the Metropolitan which 
led to the present proposals began with the Metropolitan's 
purchase of these electrical interests. At that time Vickers’ 
were seeking to provide for a large extension of their elec 
trical work, and they welcomed the suggestion from the 
Metropolitan that they should join with them in acquiring 
a controlling interest in the British Westinghouse as the 
best and cheapest way of attaining their objects. The resolu- 
tion approving the scheme was carried. 

At the Metropolitan meeting, Mr. Docker, in covering 
somewhat similar ground, said that when the Metropolitan 
Co. bought a controlling interest in the British Westinghouse 
Co. they took Messrs. Vickers into partnership. They found 
that Messrs. Vickers also were carrying on an electrical busi- 
ness mixed up in such a manner.with other departments in 
their various works that it had been found impossible to 
separate it to advantage; consequently, without fusion of 
the kind now suggested, there must of necessity be confusion. 
Messrs. Vickers again were associated with the Metropolitan 
Co. in the South Metropolitan Electric Light & Power Co., 
ef which they had great hopes for the future. In shom. 
they were allied to them in so many ways that complete 
amalgamation was most desirable. 
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Mr. James Taylor presided at the an- 
Automatic nual meeting on Monday at Liv ‘ 
relephone He said that the profits for the year were 

Manufacturing £3,044 less than for 1917 owing to the 
Co., Ltd. following reasons: (1) the large additions 

to wages and in many cases the impossi- 

bility of adding the extra cost to work in hand; (2) about 
the middle of the year they were asked to cease production 
on many Government contracts then in hand on which they 
were working night and day, and no factory could in this 
way cease and change over to a new class of manufacture 

without considerable loss in both time and money; and (3) 

during 1918 the’ price being paid by the Government for fuses 

for shells, of which they made nearly 2,500,000, was con- 
siderably lower than was paid during 1917. While the com- 
pany had been busily employed in delivering munitions it 

did not neglect the propaganda work necessary for the auto- 

matic telephone side of its business after the war. They 

had gone to a considerable amount of-spade work in various 
foreign territories, and eventually benefits. would accrue from 
this activity. The Leeds Automatic Telephone Exchange, 
serving 6,800 working subscribers, was opened for public 
service in May last. The result of the working of the 
system in Leeds had proved entirely satisfactory. As a 
result of the good opinions earned by the autqmatic installa- 
tion fitted at Simla, India, the company received a contract 
to supply a similar installation for Lahore, India. This 
equipment was completed and ready for dispatch. The in- 
troduction of other manufactures was continuously before 
the company, one being the manufacturing of appliances for 
electric heating and cooking purposes. Recently they had 
been able to place upon the British market a superior range 
of such articles, which had been received with considerable 
approbation, supported by a satisfactory volume of orders. 

Other branches of their industry were also developing. 

There was a fair number of orders on the books, which would 

keep the factory busy for some time, and prospects were 

favourable but for the fact that they had always hanging 
over them the persistent demands of all classes of employés 
for increased remuneration. It was impossible to say what 
influence this would have upon the business as a whole. 
They were already feeling the effect of very high wages, and, 
compared with America, the low output per man in this 
country was prejudicial where foreign competition had to 
he met. Several orders had passed the company and been 
placed in America at lower prices than they could quote, due 
to low output. This was a very serious and important ques- 
tion both for the company and its employés. They hoped 
it would be kept well i mind. If foreign competitors were 
able to quote lower prices, the tendency in the end would 
he to lose foreign business and cause unemployment. 
: At the annual meeting, on March 18th, 
South London Mr. J. B. Braithwaite said that the County 
Electric Supply Co. now held more than three-fourths of 
Corpn., Ltd. the entire capital, and a complete amalga- 
mation for all practical purposes had been 
brought about. The fusion of interests would result in con- 
siderable economies. ‘There was an increase in revenue of 
12.25 per cent. in spite of the fact that they sold 437,000 units 
less. The increases in charges had proved to be within £7 
of the extra costs incurred. If the demands of the miners 
were met, resulting in increased cost of coal, it might be 
necessary to further increase the charges. The coal cost 
appeared to be less, but it was due to the interconnection 
with the County Co., and their taking a large amount of 
energy from that company. The use of the interconnection 
had been a great convenience. Subject to unforeseen cir- 
cumstances, the position of the company was such that they 
would be able to pay an interim dividend in the middle of 
the year. The turnover in their trading department was the 
largest they had ever had. When the threat of the engineers 
to shut down the lighting supply was made a little time ago 
their whole staff decided to remain at work. If they could 
only get free from the threatened Labour troubles and settie 
down to steady work under Peace conditions they would see 

a very considerable increase in the number of units sold, and 

have greatly improved prosperity. 

. e profit earned during the year ended 
Waste Heat& January 3lst, 1919, after deducting ad- 
Gas Electrical ministration expenses, was £38,645, as 

Generating against £40,731 in the previous year. Of 
Stations, Ltd. this £12,500 has been transferred to re- 

; serve. The balance brought forward was 
£17,042, making an available profit of £43,187, against 
£48,142. The dividend is 8 per cent., the same as for the 
previous year, and £17,587 is to be carried forward. * The 
reserve stands at £100,351, and the redemption funds in 
respect of plant supplied on hire purchase terms, £37,210. 


The constructional work at the power station at Horden has proceeded 
satisfactorily, and it is hoped that the plant will be put into commercial 
operation towards the end of this year. Tre new generating plant -at Wear- 
dale power station is now practically completed and ready for operation 
There have been many unavoidable delays in the final adjustments, which 
have been to a great extent due to the pressure of war orders in the manp- 
facturers’ works. The repairs to the plant at the Teesbridge power statior 
have been completed since the end of the company’s financial year, and the 
station fs again in operation. 

Capital expenditure during the year amounted to £14,096, mainly in con- 
nection with the new power station at Horden. No further investments have 
been made during the vear, and the return from the existing investments has 
been satisfactory. £2,278 has been expended during the year om the experi- 
mental work mentioned in the last report. The units generated at all the 
power stations, other than Teesbridge, which has been closed throughout the 
year, show a reduction of about 4 per cent. x 


Para Electric Railways & Lighting Co., Ltd.—Mr. Fol- 
lett, Holt, who presided at the annual meeting, after referrin; 
to his visit to Brazil as a commercial member of the Briti 
Special Mission to the S. American Republics, said that the 
accounts for the year showed that Para had not escaped the 
effects of the economic depression and disturbances of the 
war. There had been political strikes when normally they 
would have earned larger revenues from local celebrations, 
and the influenza had adversely affected both the tramway 
and lighting earnings. Shipping and trade restrictions had 
increased the operating expenses. The available balance was 
consequently decreased by £8,782, or about 7 per cent. This, 
however, was temporary, and gave no ground for anxiety; 
it did not indicate any retrograde movement or stoppage of 
the steady development of their business. Whilst they would 
have to face a period of high operating expenses until such 
time as exports and imports reverted to their previous level 
and wages adjusted themselves, not only in Brazil but also in 
those countries from which they drew their supplies, their 
undertaking in Para had shown such unmistakable signs of 
intrinsic vitality that the directors looked forward to steady 
growth in thenear future. The rubber trade remained the 
foundation of economic conditions in the Amazon Valley. 
The fall in the tonnage exported was really attributable to 
the general dislocation of shipping. 


Hadfields, Ltd.—The report states that £70,000 is to be 
added to reserve and renewal and £209,100 carried forward. 
In addition to the interim dividend of 1s. per share, a further 
4s. per share is to be paid, together with a bonus of 1s. per 
share, all free of tax. It is proposed that the reserves and 
undivided profits to the extent of £800,000 hitherto employed 
as capital should be capitalised, thus bringing the capital 
into closer relation to the present value of the assets. This 
will allow the issue of two fully-paid shares of £1 in respect 
of each existing ordinary share. Considerable new capital 
is required to cover large extensions already made, and to 
adapt the works to post-war conditions, and to provide money 
for development and extension of various departments. The 
capital is to be raised to £2,000,000 by the creation of 
1,300,000 ordinary shares; 800,000 are required to capitalise 
the reserves, 400,000 are to be issued at a premium of 10s. 
each to the ordinary shareholders, and 100,000 are to be left 
in reserve. 


New Issue.-—British Electric Transiormer Co., Ltd.— 
According to the Financier, this company has been inviting 
applications at 18s. per share for 62,500 6 per cent. cum. pre- 
ference shares of £1 each and at 2s. 6d. per share for 62,500 
£1 ordinary shares. In order to cope with the increased 
demand by this and other countries for the company’s pro- 
ducts additional buildings will be necessary, and the provision 
of these will involve an expenditure of about £40,000 out of 
the proceeds of the issue, and it is also proposed to pay off 
£42,000 borrowed from the bankers to finance the increased 
turnover. ‘‘ Although the company has a large volume of 
work in hand, and the work ahead of it for this country. alone 
appears very great, it is anticipated that when the works 
extensions are complete the company will also be able to 
take its share of the foreign and colonial business which was 
previously carried out by Germany.” 

[t was announced on Tuesday that the issue had been 
over-subscribed. 


Clyde Valley Electrical Power Co.—Profit for 1918 
£121,521, plus £21,146 brought forward. After payment of 
net interest, £8,349; preference interest, £18,000; 5 per cent. 
for the year on the ordinary shares, £30,000; putting £50,000 
to contingency fund for depreciation and £12,984 to special 
reserve, £23,335 is to be carried forward. The directors’ fees 
have been increased from £1,800 to £2,400, less tax. The 
item rates and taxes (£41,411) in revenue account includes the 
amount of excess profits duty as adjusted to December, 1917, 
and provision for the estimated assessment for 1918. The 
extensions at Yoker for the installation of a 15,000-kw. turbo- 
alternator are proceeding, and it is expected that the plant 
will be put in operation by July, 1919. Orders. have been 
placed for a 15,000-Kw. turbo-alternator with equivalent boiler 
plant and accessories for Clyde’s Mill station. 


Midland Electric Corporation for Power Distribution, 
Ltd.—At the recent annual meeting, Mr. James Taylor, 
the chairman, said that the capital expenditure of the year 
was £43,296. In order to ensure a successful response to 
the issue of preference capital it was proposed to advance 
the rate of cividend from 6 per cent. to 7 per cent. The 
issue was to be offered to the public generally, but it was 
underwritten, so that they were able to proceed at once to 
order the further plant which was absolutely’ necessary to 
cope with the demand for power. The net profit for the 
vear fell by £7,021, owing to the awards for increased wages, 
which were always retrospective, and the higher cost of fuel. 
&ce. None of the increased expenses was immediately passed 
on to the consumer; therefore the profit was reduced. - 


Sontberendt Electric Supply Co., Ltd.—Units supplied 
during 1918 842,146, an increase of 84,284. Net profit, £1,085. 
No dividend. Notice has been given to increase the charges 
for electrical energy. 


Mirrlees Watson Co., Ltd.—Dividend 10 per cent., and 
bonus 2} per cent., both less tax. 
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Windsor Electrical Installation Co., Ltd.—Profit for 1918. 
including £257 brought forward, was £2,915. After paying 
interest, placing £1,000 to depreciation, renewal, and reserve 
fund, and paying ‘directors’ fees, £338 is carried forward. No 
dividend is paid on the ordinary shares. The revenue in- 
creased by £957 owing to higher prices charged to consumers, 
but the net revenue decreased by £1,472 me to increased 
expenditure. The price has been raised ld. from January 
lst, 1919. The arrangement for the amalgamated working of 
the company with the Slough & Datchet Electric Supply Co., 
Ltd., came imto operation on January Ist, 1919, and will 
result in more economical working of the station. 


Direct Spanish Telegraph Co., Ltd.—The accounts for 
1918, including the balance brought forward, show a balance 
of £60,686. ‘The preference, dividend (10 per cent.) absorbs 
£3,000; 5 per cent. plus a bonus of 2 per cent. on the ordi- 
nary requires £4,526; to reserve £5,000; carried forward, sub- 
ject to special taxation of profits, £48,160. The dividend and 
bonus on the ordinary will be paid free of tax. The Bilbao 
cable became interrupted close to the cable landing in Spain, 
on March 28rd, and was reopened after repair (cost £1,640) 
after 15 days’ interruption. With this exception the com- 
pany’s lines continued to. carry the traffic satisfactorily 
throughout the year. 


Marconi Wireless Co. of America.—The report for 1918 
states that the operations show, before allowing for reserves, 
a net mcome of $998,358, as compared with $780,592 for 
1917. The net profits, after utilising $286,516 for reserves, 
amounted to $711,841, as against $617,772, or an increase of 
15.23 per cent. This amount has been added to the surplus, 
increasing that account, after payment of $499,975—1915 
dividend—to $1,631,415 at December 31st last. A dividend 
of 5 per cent. per annum was paid August Ist, 1918, and the 
directors have declared another dividend of 5 per cent. per 
annum, payable on July Ist next. 


Chelsea Electricity Supply Co., Ltd.—Profit for 1918 
£26,818, plus £3,479 brought forward and £1,623 for interest. 
Debenture interest absorbs £5,480; preference dividend, 6 
per cent., £1,800; dividend on ordinary shares, 3 per cent., 
£7,416; to reserve for renewals, depreciation, and contin- 
gencies, £16,118; carried forward, £1,106. Lamp connec- 
tions 339,934, increase 2,801; units sold 4,490,538, or 248,134 
less than for 1917. Annual meeting, April 2nd. 


Slough & Datchet Electric Supply Co., Ltd.—During 
1918 the units sold totalled 1,752,737, am increase of 73,554 
units; the revenue was £16,971, against £14,327 for 1917. 
The total net profit available for distribution is £5,365. 
£2,000 has been put to depreciation and reserve. After 
paying a dividend of 5 per cent., less income tax, £827 is 
carried forward. The main has been laid to \Windsor, and 
additional plant is being installed to give increased bulk 
supply to the Windsor Co. 

Newmarket Electric Light Co., Lid.—Total connections 
33,810, increase during 1918, 873 lamps. Profit £2,156, against 
£2,020. Debenture interest, £710. Brought forward £379. 
Dividend, 2} per cent.; to reserve for plant renewal, £750; 
carried forward, £412. Mr. W. T. Pressland, a director, has 
died, and Mr. J. C. Wigham is to be elected in his place. 


Galashiels & District Electric Supply Co., Ltd.—The re- 
port adopted at the annual meeting in Edinburgh (Mr. A. 
Fairgrieve presiding) showed a credit of profit and loss ac- 
count of £2,860. A dividend at the rate of 5 per cent. was 
declared, £1,000 was put to reserve and £1,150 has been 
carried forward. 


Salisbury Electric Light & Supply Co., Ltd.—Profit for 
1918 £5,623, against £5,712 for i. Debenture interest, 
£760; excess profits tax for 1917, £97. Including £2,906 
brought forward, £7,671 is available. Dividend 6 per cent. 
for the year; £2,000 to depreciation and reserve; £3,571 car- 
ried forward. 

Stock Exchange Notice.—Application has been made to 
the Committee to allow the following to be quoted in the 
Official List :— 

General Electric Co., Ltd.—80,000 additional 6} per cent. 
— = shares of £10 each, fully paid (Nos. 70,001 to 

P. R. Jackson & Co., Ltd.-—Dividend on the ordinary 
shares for 1918, 10 per cent. per annum. £4,713 is written 


off the balance of goodwill account, and £3,415 is carried 
forward. 


London United Tramways, Ltd.—\ petition for the 
confirmation of the reduction of the capital from £2,500,000 
to £656,250 is to be heard on April 8th. 

Tucuman Tramways, Light & Power Co.—After payment 
of debenture interest there is a loss of £12,258, making a 
total debit balance of £61,562 to be carried forward. 

Robey & Ce., Lid.—Dividend 7} per- cent. on both pre- 
ference and ordinary shares, carrying forward £68,664, sub- 
ject to exvess profits tax. ' 
‘paying debenture charges and placing £500 to the 
fund, £655 is carried 


Alldays & Onions, Ltd.—Interi = 
ess tax, on the ordinary im dividend per cont. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE situation with regard to domestic securities 18 so much 
commanded by the Labour position that the effect of this 
can be traced in securities which appear to be well removed 
from anything like the area of possible trouble. For in 
stance, Consols and most of the Government loans are lower, 
and this influences debenture stocks, with other gilt-edged 
securities of the best-class companies. The Stock Exchange 
throughout the month has been disposed to take a cautiously 
optimistic view of the strike outlook, and clients have not 
attempted to sell with any noticeavle freedom. Therefore 
the deliberations of last week-end were held as being more 
or less in accordance with expectation. Fairly substantial 
advances in a good many of the railway stocks occurred, rises 
which proved to be somewhat too rapid, in that sellers were 
attracted, and something of a reaction occurred. On bal- 
ance, however, movements in the railway market are in 
favour of the stockholders, and the Undergrounds have sym- 
pathised with the rest of the list. Underground incomes 
have been steady throughout the critical weeks. Districts 
rose to 254, subsiding to 244, and Metropolitans reverted to 
“7 after being 10s. higher. } 

In the electric lighting market there is not much going 
on, but the tendency is to let prices slack off a little. City 
of London ordinary went back 5s. to 124, at which price it 
might be possible to pick up a few shares. Others in the 
list are also inclined to lean to the lower side, Bromptons, 
for instance, being easier, with County ordinary and West- 
minsters. London Electric preference are § higher at 3g. A 
ood deal of interest is aroused in Mr. J. B. Braithwaite’s 
arguments in favour of power stations in London, as opposed 
to the suggestion that these should be erected at the mouth 
of the coal pits. Melbourne Electric ordinary at 168 is down 
2 points, and of the lower-priced shares, Urban ordinary 
dropped back to 10s. 6d. Manufacturing shares are, if any- 
thing, a trifle harder. Edison “‘A’’ came into demand at 
19s., and Electric Construction preference advanced to 
92s. 6d. General Electric ordinary and preference are better 
at 17§ and 10% respectively. Babcock & Wilcox have rallied 
to 3 11/16 after their abrupt drop. Telegraph Constructions 
are now quoted in their new and divided shape, the price 
being 244, equivalent to 49 for the old shares. The last price 
at which the latter were quoted was 544, which was cum 
the dividend, so that the current quotation represents a fall 
on balance. British Insulated shares have gone back to 4fs., 
there being still some disappointment felt with regard to the 
figures in the report, upon which we commented last week. 
British Aluminium. are also weaker. 

It is reported that a new issue of 40,000 7 per cent. pre- 
ference shares of £5 each at par will sLurtly be offered by 
the Midland Electric Corporation for Power Distribution. 

Representations have recently been made to the Treasury 
as to the advisability of restoring to the Stock Exchange 
lists of prices the market values of securities that were 
loaned to, or requisitioned by, the Treasury under the mobili- 
sation schemes initiated in the early part of the war. Dealers 
in the various markets round the House maintain that the 
time has fully come for restoring the proper values, and the 
Treasury has just gixen permission for this to be done. It 
is of interest to compare the Treasury prices with those now 
ruling, and a selection of shares and bonds connected with 
the cable and electrical industry may be set out as follows :— 

Treasury 
Security. price. Now. 
Amer.:Tel. and Tel. Cap. 1104 
Do. 4% Bads._... 89 

N. Y. Tel. 48% Bds. 
Western Union Tel. 44°. Bads.... 
Con. Gas and Elec. Balt. 

Do. 44° Bds. ... 
Pacific Power and Lt. 5% 
Gen. Elec. N. Y. 5% Gold 
City Service Pref. ‘ 


+2 

The foreign list is irregular. Brazilian Tractions stand out 
as the feature of strength, a further improvement taking the 
price to 56}. Expectation is growing stronger that the com- 
pany will soon be in a position to resume its previous divi- 
dend of 4 per cent., paid quarterly. The pre-war price was 
66, so the current quotation is still 9} points below the price 
four and a half years ago. The preferred stand at 90}, com- 
pared with 97 in July, 1914. Rio Tramway bonds are being 
dealt in fairly freely around 95}, and San Paulos stand a 
little lower. The wild fluctuations in the American ex- 
change, now that the ‘‘ peg”’ has been officially removed, 
have had some effect in attracting attention to bonds the 
interest on which is paid in dollars, this applying, of course, 
more particularly to those of the United States companies. 
Theoretically, a drop in exchange is followed by a rise in 
bonds, but this has not been invariably the case this week. 

Anglo-Argentine Tramways continue to be a weak market, 
none too much confidence being placed in the news that 
the strike at the port of Buenos Aires has once more been 
composed. Mexicans are dullish, and further falls have 
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taken _ in British Columbia preferred and deferred 
stocks h of these having fallen to the common level of 
41, which means a drop of 3 points in the ~ coy The 
last time the stock changed hands was at The 5 per 
cent. preference was negotiated some 10 aay, ago at 60. 
The 44 per cent. first debentures stand at 864, and the 44 
‘md cent. Vancouver Power debentures at 854, no business 
aving been recorded in the latter for the past four months. 
Canadian Generals have advanced to 120, the preferred to 
1123. Kaministiqua Fives are better at 89. 

Telegraphs and telephones show noticeable steadiness, the 
only stock in the list to decline being Indo-European, which 
have fallen 10s. to 573. American Marconis recoyered from 
14s. to 14s. 9d. on the issue of the report for the year a= 
last December. The company made a net profit of $712,900 
which is an increase of $94,000. Five per cent. was paid 
last August, and another 5 per cent. is recommended to be 
paid on July 1st next. The report mentions that the United 
States Naval Department recently brought a bill into Con- 
gress for taking over all wireless stations by the American 
Government. Nothing has been done in this connection up 
to the present, but the prospect of such nationalisation in- 
duces caution. 

The rubber market is quiet, inclined to be a little better 
for choice. Vickers have again been sold by holders, who 
claim that it pays them to do this in order to buy Metro- 
politan Wagon shares on the fusion arrangements. Copper 
shares are heavy in consequence of a cut in the dividend on 
the shares of the Rio Tinto Co., which has caused a fall in 
the price of nearly £5 a share. The Treasury’s removal of 
restrictions upon new issues of capital for domestic purposes, 
came as a welcome surprise. Its effect is likely to be seen 
very ‘wand in a flood of prospectuses appealing for new 
capital. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Home -Exectriciry CoMPanies, 
Dividend * Price 


—— March 25, 
1917, 1918, 1919. Riseorfall, p.c. 


Charing on ao « 4 38 510 4 
do. do. do, 4 Pref... 4 613 4 
Chelsea .. ee ee oe ee «C6 8 411 
City of London ° 8 8 610 8 
do. do. 6percent. Pref... 6 6 1 = 518 6 
County of London .. es 7 7 103 —: 689 
0. o. G6percent. Pref, 6 6 10 518 6 
Kensington Ordinary oe 6 6 516 8 
London Electric Nil Nil 1 Nil 
do. do. 6 per cent. Pret. 5 6 +a 71410 
cent. Pret. ee 
St. James’ Mall . 9 9 7 704 
South London . ee 6 5 8 — 618 4 
South Metropolitan Pret. 7 20/6 616 7 
Westminster Ordinary .. .. 9 8 68 — 609 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, 6 +3 607 
do. Def. 21 718 0 
Chile Telephone... ee 8 668 
Cuba Sub. eo we 7 11 67 4 
Eastern Extension .. ee ee 8 8 16 
Eastern Tel. Ord. ee 8 161 419 0 
Globe Tel. and T. Ord... 7 1 416 
do. do. Pref, .. 6 514 B 
Great Northern Tel, 22 616 6 
Indo-European oe BB 13 67 5618 0 
Marconi ee 20 20 466 
Oriental Telephone Ord. ee coe 16 400 
United R. Plate Tel. ee 8 
West India and Panama .. - 18 18 uni? - *815 0 
Western Telegraph 8 8 *4 14 10 
Home Rams, 
Central London Ord, Assumed a 4 624 od 6 0 
Metropolitan .. ee oo 1} 27 412 7 
nde’ ectric Nil 
= do, Income .. 4 5 95 _ 6% 5 8 
Trams, &c. 
Anglo-Arg. ‘irst Pref, .. i 
do. do. .. — — 
do. do. 65 Deb... o © 5 67 a1 780 
Brazil “Tractions ee ee 5 +1 
Bombay Electric Pref... 6 6 1 - 611 7 
British Columbia Elec, Rly. Pioe, 5 5 62 -- 8 00 
do, do. Preferred Nil Nil 41 —8 Nil 
do. do. Nil Nil 41 at Nil 
do. do. Deb. 4 61 — 619 4 
Mexico Trams 5 per cent, Bonds... Nil Ni 61 —1, Nil 
6percent.Bonds.. Nil Nil 52 Nil 
Mexican Light Common .. -- Nil Nil 87 1 Nil 
do. Pref. oe + Nil Nil 51 -- Nil 
do. 1st Bonds.. Nil Nil 67 
MANUFACTURING COMPANIES. 
Babcock & Wilcox ee Bi) + 414 
British Aluminium Ord, .. 1 8610 612 6 
British Insulated Ord. . ee 25 1 2 — 517 8 
British Westinghouse Pret. es 630 
Callenders .. & & 10 650 
do, Pref, .. ee ee 5 54 6 810 
Castner-Keliner  .. ee By, 618. 
Edison-Swan, = 19/3 +34. 716 0 
do. do. 5 per cent, Deb. ee 4 5 7 = 614 38 
Electric Construction 0 1 800 
Gen. Mlec. Pref. ... oe 6 6 +: 654 
=. Ord, oe ee 10 +a *513 4 
ey. oe ee 6 8 4 
Ge, cc «we & 4 612 6 
India-Rubber .. eo, oo. 17 *517 8 
os ee - 820. 
Telegraph Con, ee oe 20 20 418 6 
* Dividends paid free of 


MARKET QUOTATIONS, 
lr should be remembered, in making use of the figures appearing 


~ in the following list, that in some cases the prices are only general, 


and they may vary according to quantities and other circumstances. 


Wednesday, March 26th. 


CHEMICALS, &c. Dec. 
a Acid, Oxalic .. ee ee ee per lb, 1/5 
a Ammoniac ee +. perton 
a Ammonia. crystal) ” £78 ee 
Bisulphiae of Carbon ee ee ” 
a Borax ” 243 
a Copper Sulphate .. oe £47 
a Potash, Chlorate .. ee «+ per ib, 1,9 oe 
a ’ Perchlorate ” 19 
phate of Magnesia ee ee 
Sulphur, Sublimed Flowers .. = 
@ Soda, Chlorate per'ib, lid. 
as stals ee ee perton 1Tu)- 
a Sodium casks .. per lb, oe ee 
METALS, &c. 
ce Brass (rolled metal 2° to 12" basis) per lb. 1lgd. 1d. dec, 
ec » Tubes (solid drawn) oe ” 1/23 to 1/23 4d. dec. 
c » Wire, basis oe 1/- 
c Tubes (solid drawn) ee ” 4d. dec. 
Bars (best selected) .. per ton #114 £4 dec. 
Sheet ee 4114 £1 dec. 
@. ee ee ” £114 £4 dec. 
d (Electrolytic) ” £82 10s. inc, 
d Sheets .. ” #161 
d ” £92 10s. 80s. ing. 
» ” H.C, Wire per lb, 1144. 
f Ebonite Rod .. oe ” 
f Sheet ” 2/6 
n German Silver Wire 2/6 ee 
A Gutta-percha, fine . - ” 1l- - 
A India-rubber, Para fine ee ” 2/43 3d. inc, 
i Iron Pig (Cleveland warr ants) .. per ton Nom, a 
4, Wire, galv. No, 8, P.O, qual, £40 
Lead, English Pig .. ee ee ” 
Mercury se ee «+ per bot, Nom. 
e Mica (in original cases) small .. per lb, 94. to 46 at 
eon ” » medium ” 5/- to 10)- os 
e w ” ” - ” 12,6 to 25-/& up. oe 
d Silicium Bronze Wire .. ee Ib, 4 . ine. 
r Steel, Magnet, in bars .. ee 
Tin, Block (English)* .. .. £236 to £298 | { #19 to£14 
n » Wire, Nos.1tol6 .. per lb, 4/- 
supplied by— 
a G. Boor & Co, James & Ys ge 
¢ Thos. Bolton & tad Edward Till & 
d Frederick Smith & Bolling & Lowe. 


e F. Wiggins & Sons. i Richard Johnson & Nephew, Ltd. 
f India-Rubber, Gutta-Percha and a P, Ormiston & Sons, 
Telegraph Works Co., Ltd, r W. F, Dennis & Co, 


The Electrical Trades Benevolent Institution.—The 
annual general meeting of the Benevulent Institution will be held 
at the Institution of Electrical Engine>rz, 1, Albemarle Street, W., 
to-day (Friday). at 2.30 p.m. 

The report of the Committee for the year 1918 shows that the 
number of members has increased from 148 to 176; no Festival 
has been held for four years, but it is hoped that one will be held 
in the autumn of this year. An appeal issued by Mr, Hunter, 
chairman of the general meeting, has brought in up to February 
20th, 1919, £1,210, but this does not affect the income for 1918, 
which was £1,168; the net income was £983, out of which two 
grants were made, the sum of £963 being carried forward. 
The total invested fund now amounts to £10,806. Local Advisory 
Committees were formed during the year, and the Cardiff and Dis- 
trict Committee was particularly successful. The number of 
collectors is increasing, and the amounts collected have risen very 
considerably. 


Electrification of Seed.—The “Wolfryn” eleetro- 
chemical process for the treatment of seed grain has been intro- 
duced in the Ardee district of Co. Leith. 

Mr. W. A. Chamen delivered an interesting lecture before the 
Cardiff Naturalists’ Society, on March 20th, on “ Electricity 
Supply.” The lecture was illustrated with limelight views. The 
lecturer remarked that of the 80 percent. increase in the cost of 
the production of electricity which had occurred owing to war 
conditions, 60 per cent. was attributable to the increased cost of 
coal, and only 20 per cent. to increased wages and other charges. 
The firm with which he was associated had been treating a potato 
field with electricity for the last few years, and last year there was 
an increased production of from 12 to 15 per cent. in the portion 
treated compared with the untreated portion. He hoped to 
be able to show the advantages of electricity as applied to 
agriculture at the forthcoming Royal Show. 


Fatality.—A correspondent reports that James Doig (46), 
staff attendant, Electrical Power Station, Carron Works, 
Falkirk, was found dead behind the switchboard. No one 
saw Doig go behind the switchboard, but he had evidently been 
endeavouring to couple up a lamp, and in doing so, it is thought, 
he touched two live wires at 500 volts. 
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THE PRESENT ELECTRICAL OUTLOOK IN CANADA. 


By A. S. L. BARNES, A.M.LE.E. 


In order properly to consider this question, it will be well 
to ascertain what the electrical trade of Canada was during 
a few years preceding the war, and also what it has been 
during the war itself; this information will form a basis 
upon which assumptions regarding probable future con- 
ditions may be made. 

A survey of the general trade of Canada showing its 
extent, together with some details as to Canada’s resources, 
growth of population, and other matters of interest, will be 
useful in this connection. 

Canada is about the same size as the entire Continent of 
Europe, having a land area of over 3,600,000 sq. miles and 
a water area of almost 126,000 sq. miles. 

Taking the various Provinces, Prince Edward Island, 
situated in the south of the Gulf of St. Lawrence, is the 
smallest, with an area of 2,184 sq. miles :— 


Nova Scotia has an area of nie ..- 21,068 sq. miles. 
New Brunswick ... we 


British Columbia... ... 355,855 


The difference between the sum of the foregoing figures, 
and the total area given previously for the whole of Canada 
is presumably the area of the North-West territories and 
the Yukon, which lie north of the 60th parallel of latitude. 

These data here quoted, and most of those which follow, 
are taken from Dominion and Provincial Government 
reports. 

Such a vast territory as that of the Dominion necessarily 
embraces great differences of climate and great natural 
resources in agriculture, forestry, minerals, fisheries, water- 
powers, &c. 

In order that sueh resources may be developed readily, 
means of communication, both in the country itself, and 
with the outside world, are a very necessary adjunct. 

How ig(Canada situated in this regard ? 

It needs but little study of the map to learn that this 
country is a land of magnificent waterways, since with the 
aid of a few short ‘canals, boats of several thousand tons 
burden can sail from the Atlantic to the head of Lake 
Superior, where the “twin cities,” Port Arthur and Fort 
William are situated ; this is a distance of some 2,000 
miles or so, and on the route are many large and important 
towns. 

The annual volume of traflic on the canals of Canada 
has averaged about 32,000,000 tons during the years 1913 
to 1916 inclusive. 

The next item of means of communication to be con- 
sidered is railways. 

Of steam railways this country had in actual operation 
a mileage of 37,434 in 1916; the total capitalisation of 
this mileage was equivalent to about £380,000,000 in that 
year ; nearly 50,000,000 passengers and over 100,000,000 
tons of freight were carried during that period. 

Of electric railways, including tramways, or, as they are 
called here, “street railways,” the mileage in 1916 was 
over 1,600, and the number of passengers carried exceeded 
580,000,000 ; the total capital invested was equivalent to 
about £31,000,000. 

Statistics regarding roads do not appear to be readily 
available, but it may be said that the mileage of fairly good 
roads is considerable, although for the size of the country 
it is, of course, insignificant, partly because Canada is a 
“ new ” country, and partly on account of its small popu- 
lation, The number .of motor vehicles in use has grown 

from about 70,000 in 1914 to 123,000 in 1916, and has 
undoubtedly increased a great deal since the latter year. 


Aeroplanes are not yet an established means of communi- 
cation, but, owing to the very large number of men from 
Canada who have become expert aviators, the several large 
aeroplane factories which have been established here during 
the war, and the successful trials of air mail service between 
Ottawa and Toronto, there is little doubt that advantage 
will be taken of this method of transportation. 

Telegraphs and telephones claim some attention here, 
since they are indispensable to modern commerce. 

In 1916 no less than 10,000,000 land messages, and over 
1,000,000 cablegrams, were handled ; the wire mileage for 
telegraphs was nearly 225,000, the line mileage being about 
48,000. 

There are 50 radio-telegraph coast stations for com- 
munication with ships at sea, the most powerful having a 
range of 3,000 miles—this is the record for 1916. 

Telephones in Canada are very much more numerous, 
proportionally, than in Great Britain. The following 
figures apply to the year 1916 :— 


No. of telephones in use... pons _ 548,421 
Wire mileage... ove 1,600,564 
Persons per telephone ... = eee 14°6 


Capitalisation equivalent to £15,400,000 


Consideration will now be given to some of Canada’s 
sources of wealth, together with figures of the actual values 
being obtained from those sources at present. 

Of the existing means of wealth, which have, so far, been 
developed, agriculture comes first. 

In 1915, in the Western Provinces alone, there were over 
22,000,000 acres of land under cultivation ; the land area 
of these three Provinces is 466,000,000 acres, practically 
the whole of which is said to be suitable for cultivation. 
The total area in the Dominion in 1916, growing field 
crops, was about 7} million acres, and the value of, the 
crops about £355,000,000. 

The forest yealth of Canada is immense, though, 
unfortunately, it is being yearly reduced on a big scale 
by disastrous forest fires, in which millions of dollars’ 
worth of timber are ruined. A good deal of such regrettable 
loss has occurred within the past 10 years, but steps are 
being taken with a view to reducing the damage annually 
resulting from fires. 

Canada, it is estimated, has between 500 and 600 
millions of acres of -forests, about half of which area has 
timber of merchantable size on it. The value of the 
forest products of the Dominion for 1916 was about 


£34,000,000, of which pulpwood amounted to £4,000,000 * 


worth. 

The fisheries of the country are a very important asset ; 
the total value of the catch for 1915-16 was approximately 
£900,000, and the resources available for further develop- 
ment are very great. 

In mineral wealth, Canada takes a high place in the 
world, and in two mine products at least, viz., asbestos and 
nickel, the former coming chiefly from Quebec, and the 
latter from Ontario, she has almost a world monopoly. 

In 1916 the total value of the metal and mineral pro- 
duction was over £35,000,000. The principal mine products 
are gold, silver, lead, zinc, copper, nickel, iron, coal and 
asbestos, while in addition may be mentioned limestone, 
china clay, mica and salt, as well as gas and oil. 

The extent of Canadian trade during the past 10 years 
is shown by the following approximate figures, which are 
millions of dollars :— 


Total Total —— Merchandise.—, 
imports. exports. Imports. Exports. 
1908 ... $371 $280 $352 £263 
1909... 310 262 288 260 
i= 392 301 370 299 
1911 ... 472 297 452 290 
ae 559 315 521 308 
1913... 692 393 671 377 
1914 _ ... 651 479 618 455 
| aa 629 491 455 461 
1916. ... 565 883 508 779 


1917... 873 1,376 845 1,179 
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MANUFACTURES, 
Exports the Produce of Canada, 
United Kingdom. U.S.A. Other countries. Totals. 
1908 ... $7 $12 $9 $29 
io 8 12 9 29 
1910 7 15 10 31 
| 7 17 12 85 
1912 ... 7 16 13 36 
... 7 21 15 44 
1914 ‘ 9g 80 18 57 
1915 24 42 19 86 
148 58 35 242 
339 92 46 477 


Percentages which United Kingdom and U.S.A. trade 
with Canada forms of the total trade of the Dominion :— 


Imports. Exports. 
U.K. U.S.A. U.K. U.S.A. 
Per cent. Per cent. Percent. Percent. 
1908 ... 58 51 37 
1909 ... eo 86 59 51 35 
co 59 50 37 
| 61 47 39 
oo 65 47 40 
1914 ... 64 49 39 
65 46 40 
73 59 28 
1917 13 79 64 24 


U.K. Germany. U.S.A. B.A. 
1913... $1,188,000 $107,000 $7,613,000 $7,916,000 
1914... 952,000 200,000 7,505.000 7,97 4.000 
1915 715,000 79,000 5,137,000 5,320,000» 
1916 =... 243,000 140 4,640.000 4,653,000 
1917s. 10 6,149,000 166,000 

The term electric apparatus apparently includes carbons, 
electric motors, generators and dynamos, incandescent 
lamps, &c. 

The population of Canada increased as follows during 
the 40 years ending with 1911 :— 

1871... 8,689,000 1901... «5,371,000 
1881... 4,325,000 1911... 7,207,000 
1891 ... eee 4833,000 

Up to the year 1914 the population had been steadily 
increasing, and the general impression was that the figure of 
8 millions was being approached ; 10 per cent. of the people 
are officially classed as foreign born—British born are not 
included in this category. During the period 1914 to 1917, 
653,000 immigrants arrived, of whom very considerable 
numbers came from the United States. 

Tp an article on the subject of which this one treats, the 
water-power possibilities-must take a prominent place, for, 
in a country possessing such an abundance as Canada does 
of water power, it is from this source that most of the 
electrical energy generated here will be derived. 


(To be continued.) 


SOME NOTES ON THE ELECTRO- 
CARDIOGRAPH. 


By ROBERT S. WHIPPLE, M.I.E.E. 


(Abstract of paper read before a jomt meeting of the Royan 
Soctety or Mepicine and the INSTITUTION OF ELECTRICAL 
ENGINEBRS.) 


Pror. A. W. WALLER was the first physiologist to show that 
the electric potentials developed in the heart at each contrac- 
tion of the organ were sufficiently large to deflect a sensitive 
galvanometer when the latter is connected to the limbs ot 
the human subject. 

Little progress was made from this discovery until the 
invention of the string galvanometer in 1901 by Prof. W. 
Einthoven. Largely as a result of Einthoven’s work and 
that of Dr. Thomas Lewis, an important branch of pathology, 
electro-cardiography, has arisen, which science is dependent 
on the interpretation of the records obtained with the string 
galvanometer. 

If the extremities of the limbs of a patient are placed in 
non-polarisable electrodes, and electrical connection is made 
through the galvanometer, the string is deflected by the 
current passing through it. The magnitude of this current 
varies continually during the systole of the heart. In the 
majority of healthy people the heart passes through a normal 
cycle and this gives practically the same electrical potential 


at every stage of the cycle. If, therefore, the position of the 
galvanometer string is continuously photographed the poten- 
tial corresponding to any particular heart movement can 
be determined. During the taking of the record the resistance 
of the galvanometer string and the body of the patient re- 
main practically constant, and since the period of the string 
is so small (about 0.04 second) and the motion is nearly 
aperiodic, the movements recorded are a direct measure of 
the electromotive force at any instant. The maximum 
changes in electromotive force throughout the whole of the 
heart movement rarely exceed 3 millivolts. f 

A string about 100 mm. long, 0.003 mm. in diameter, and 
having a resistance of about 3,000 ohms in series with a 
patient having an approximate resistance of 4,000 ohms, moves 
through approximately 0.5 mm. when a potential of 3 milli- 
volts is applied to it. A high magnification must therefore 
be used to study the detailed movements of the string. 

The equipment required to obtain an electro-cardiogram is 
as follows: The galvanometer which receives the electrical 
impulses of the heart, and camera to record the movements 
of the string in the galvanometer; a time-marker or me 
chanism for marking time intervals on the photographic plate; 
a source of illumination by means of which the 
are obtained; electrical equipment for making thé necessary 
standardisation and other adjustments; and the electrodes 
for making electrical connection to the patient. 

‘Since the invention of the string galvanometer by Eintho- 
ven several models have been devised, although they all have 
the same general characteristics and are modifications in 
detail only. The most successful model is, the author be- 
lieves, that designed by the late W. Duddell in 1905 for the 
Cambridge Scientific Instrument Co., Ltd. 

The problem of moving a photographic plate or paper at 
a uniform speed is a difficult one. The range of speed re- 
quired in clinical electro-cardiograph work is zero to 35 om. 

r second, but in many ysiological researches apeeds as 

igh as 4 metres per second are used. 

By means of a device suggested by Dr. Avery Newton any 
part of the width of the plate may be exposed, and it is now 


- 


te 


Fia. 1.—DtaGram SHOWING CONNECTIONS OF SWITCHBOARD. 


customary to take the photograph from the three @ads from 
the electrodes (fig. 1) upon the same plate. Fig. 3 is @ repro- 
duction of such a record. The three cardiograms have been 
exposed successivly one after the other. 

An essential condition for the study of, and especielly for 
the comparison of any -two records on electro-cardiograms, 
is an accurate time scale. A vibrating reed in which the 
vibrations are maintained electrically is frequently employed. 
The shadow of the reed is projected on the photographie 
plate and a record similar to fig. 2 is obtained. In all the 
records in this figure the time-marker is indicating thirtieths 
of a second. Not infrequently the method is modified by 
using an electrically-driven tuning-fork to maintain a small 
Deprez time-marker in motion. This is a convenient ar- 
rangement, as the tuning-fork can be placed on a rigid 
support at a little distance from the galvanometer and 
camera; the time-marker is placed so as to intercept the 
light beam. 

The most satisfactory source of light—especially if quick 
records are to be taken—is an arc lamp. A useful model— 
hecause the position of the crater remains practically con- 
stant—is one in which the positive carbon is mounted 
horizontally. The carbons are fed together automatically. 
In clinical work the current required does not generally 
exceed 6 amperes. It is now impossible to obtain Nernst 
lamps in this country, and the ‘‘ Pointolite’’ made by the 
Ediswan Co. is from many points of view a better Pp. 
Not improbably it will becorne the lamp used in clinical 
electro-cardiographic work. 

Connection is made to the patient by means of non-polaris- 
able electrodes into which the limbs of the patient are placed. 
Three electro-cardiograms are taken, generally on the same 
photographic plate, the two arms and the left leg being used. 
Superimposed on the varying currents due directly to the 
heart, there is generally a relatively large and fairly steady 
current due to an electromotive force set up by-the glandular 
activities of the skin and known as “the skin current.” 

It is necessary that this should be neutralised by the intrer 
duction of an equal and opposing potential differemee, 
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In order that the various cardiograms may be comparable 
with each other, it is essential that the galvanometer from 
which they are obtained should be standardised to the same 
sensitivity. All observers have adopted a sensitivity of an 
excursion 10 mm. on the phetogrighio plate for an applied 
potential difference of 1 millivols when the connections are 
complete through the patient. It is also frequently desirable 
to know the resistance of the galvanometer and of patient. 
The electrical connections to fulfil the above requirements are 
shown in fig. 1. 

The electrodes in which the patient’s limbs are placed are 
connected to the three terminals on the control board, and 
assuming that it is desired to take a cardiogram of lead I— 
right arm, left arm—the lead switch is placed as in the dia- 
gram. In all preliminary work with the string galvanometer 


of a second 


Fic. 2.—Errect oF VARYING TENSION OF GALVANOMETER STRING. 


it is advisable to cut the galvanometer out of the circuit by 
placing the calibrating switch in the “ short-circuit’’ posi- 
tion. The current in the circuit is then adjusted by means 
of the rheostat until the pointer of the small voltmeter 
indicates 0.5 volt. When such is the case there is a drop 
of 1 millivolt and 3 millivolts respectively across the studs 
of the calibrating switch where marked 1 and 3. The cali- 
brating switch is then moved to the position shunt 1/100, 
when 1/100th of the current passes through the vano- 
meter. A deflection on the galvanometer due to the skin 
current of the patient will then be observed. This is brought 
to zero or ‘‘ compensated ’’ by the introduction of a counter 
electromotive: force, the rheostat or ‘‘ compensator’ being 
turned until there is no deflection of the galvanometer. The 
switch is then moved to 1/10, which will probably produce 
another deflection, which must again be neutralised by the 
rotating compensator. The switch is finally put on to the 
zero position, and, if necessary, the compensator is again 
adjusted. The galvanometer will then show the iodi 

deflections due to the electro-motive force produced by the 
heart’s action. 

The galvanometer should now be calibrated and adjusted 
for sensitivity. It is usual that the image of the fibre should 
be deflected through 10 mim. for a change in electro-motive 
force of 1 millivolt. The mean position of the string is care- 
fully observed and the calibrating switch put on to the “1” 
stud. This introduces 1 millivolt into the circuit, and the 
shadow of the string will move to a point on the scale de- 
pending on the slackness of the fibre. The tension on the 
string is adjusted by means of the micrometer screw until 
the correct sensitivity is obtained. 

The resistance of the string is readily measured. The 
calibrating switch is placed on the “ short-circuit ’’ position, 
and the selector switch on the zero position. compensator 
is then adjusted until the galvanometer string remains at 
zero, when the calibrating switch is moved from the ‘‘ short- 
circuit” to ‘‘0”’ position (the shunt positions having been 
used for safety). The galvanometer is adjusted to standard 
sensitivity for 3 millivolts. The 4,000-ohm resistance is in- 
troduced by moving the selector switch, and the deflection 
in mm. then observed. ; 

The resistance of the fibre = 


(4,000 x 2nd deflection) / (30 — 2nd deflection). 


In a newly silvered fibre:the resistance varies from 2,000 
to 6,000 ohms, and usually slowly increases. 

The resistance of the patient may be determined in a 
similar manner. First compensate for any skin current and 


calibrate the galvanometer to standard sensibility, viz., 30 
mm. deflection for 3 millivolts. The patient is then discon- 
nected by moving the selector switch to the 4,000 position, 
and the “‘ compensator’’ adjusted until the string remains at 
its zero position. The deflection when 3 millivolts are intro- 
duced is then noted. Knowing the resistance of the galvano- 
meter string, that of the patient may be determined, the 
deflections being proportional to the resistance of the galvano- 
meter string and the patient, and the galvanometer string 
and 4,000 ohms respectively. The resistance includes that 
of the electrodes. 

Many of the heart movements it is desired to study are 
very rapid, and experience has shown it is essential that 
the string when adjusted to the working sensitivity ot 10 mm. 
per millivolt should be just aperiodic. Corresponding to this 
sensitivity a certain tension is required in each string. This 
gives each string a certain free period; the damping at this 
period must be such that the motion is aperiodic. 

In practice it is found that a silvered glass or quartz fibre 
about 100 mm. long and 0.008 mm. in diameter well fulfils 
the conditions and attains practically its full deflection cor- 
responding to the applied voltage in less than 0.02 second. 
Fig. 2 shows the effect of varying the tension on the string 
in a striking manner. The curves on the right of the figure 
were taken with different resistances in circuit and they were 
all adjusted to a sensibility of 10 mm. per millivolt with 
different tensions on the string. From above downwards (A 
to F), the added resistance was increased and the string 
slackened. A reduction in the tension of the string causes 
overdamping, and the string cannot follow the changes in 
potential due to the heart's action with sufiicient rapidity 
and the curves are distorted. This is clearly shown in the 
records to the left of the figure. The electro-cardiograms of 
the first two strings are practically alike and correct; distor- 
tion is seen in the third record when the deflection time is 
increased from 0.013 to 0.028 second. 

_ The electrodes used consist of an inner porous vessel which 
is filled with a 20 per cent. saline solution and an outer 
stoneware vessel filled with a saturated zinc-sulphate solution 


3.—ActuaL CaRDIOGRAM. 


and containing an electrode of zinc. Records taken with 
polarisable electrodes are distorted, and it is inadvisable to 
use them. Fig. 3 is an electro-cardiogram obtained from the 
three leads. p, the first phase, is due to the simultaneous 
contraction of the two auricles. Q, R, s, and T (of which k 
and T are the most prominent) are the result of simultaneous 
contraction of the two ventricles. 

Dr. THomas Lewis, in opening the discussion, showed + 
number of cardiograms, and explained how and why they 
differed. He outlined the valuable aid the electro-cardiograph 
had become to diagnosis in clinical medicine, and suggested 
that electrical men would meet an urgent need could they 
provide a microphone of a higher natural frequency than the 
type at present in use. Such an instrument would enable 
them to arrive at much more important and valuable results 
than they were able to obtain at present. He referred to the 
great work the Cambridge Scientific Co., Ltd., had done in 
developing the apparatus, without which the important re- 
sults that were now being obtained would not have been 
possible. 


The Belluzzo Steam Turbine.—The results obtained 
some years ag» on the variable-speed reversing steam turbine 
designed by Prof Belluzzo were so encouraging that various naval 
authorities became inter sted. ; 

An article in /'Jndustria, of December 31at, 1918. describes a 
turbine of the new type developing some 20,000 a P at the shaft, 
as applied to scouting torpedo boats capable of attaining a maximum 
speed of 40 MP.H. The turbine is formed of a single cast-iron body 
unit, in which is enclosed the rotating part formed of the various 
disks and a drum. The drum and disk blades are entirely of: the 
action type. The first disk or wheel has four crowns of blades 
of the special type invented by Prof. Belluzzo for running in 
both directions, 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published if 
considered 


of sufficient interest. 


The Victory’ Bell Push. 

We illustrate below, fig. 1, a new mining ironclad bell 
push which is being put on the market by the patentee, Mr. 
E.. H.- Marcu, -of Campsall Road, Askern, Doneaster. The 
fitting is specially designed and manufactured to stand rough 
usage: it is suitable for use in all exposed positions, such as 
mines and collieries, as well as chemical and dye works, &c. 
Amongst the advantages claimed for it are that it is safe and 


Fia. 1.—* Victory Irnonctap Beit Puss. 


reliable, besides being gas and watertight as well as dust- 
proof. The ‘ Victory’’ push is strongly constructed, and 
has the contacts enclosed in a cast-iron container, in one 
piece. The cover, which is of steel plate, is screwed on to 
the back. When the push is fixed in position it cannot be 
tampered with, there being no exposed covers or screws 
liable to be removed, and there are no troublesome glands. 
The leading-in cables are soldered to the contacts, and the 
intervening space is filled in with solid compound. Full parti- 
culars and samples will be supplied by the patentee on re- 
quest. 


Scientific Salvage. 


The system of Army salvage became one of the essential 
elements in the conducting of the war—and the problem is 
one of peace as well. Salving waste materials is clear gain. 
How the clearing up of the junk pile in a power company’s 
organisation can be made a source of profit rather than an 
expense is interestingly told in the Journal of Electricity 
by the commercial engineer of the Southern California 
Edison Co., who has directed the salvage work of that com- 
pany. The -holding of second-hand, idle, and obsolete 

lant and material soon becomes a burden, and for lack of 

nowledge the advantages of salvage are too often neglected 
or overlooked. With the knowledge of how scrap can be used 
and sold to the best advantage, the matter of salvage can 
be made one of simple marketing. More profitable 
avenues for salvage than the junk dealer are to be found. 
For instance, it was discovered that the obsolete ribbed 


Arc-LamMpe GLOBE. 


reflector was put to novel use, by uniting two discarded 
shades as in fig. 3, as a fruit dish, which when mounted on a 
suitable base, is both appropriate and beautiful. Clear arc- 
light globes were redeemed, as in fig. 2, for more than first 


cost by a wise Japanese, who knew more about hanging. 


gold fish containers than electricity. Frosted and clear globes 
alike find a fitting use with the nurseryman for the shelter 
and propagation of delicate plants, while obsolete marble 
switchboard slabs are indispensable to the confectioner, and 
extremely handy to the housewife in fancy baking. The man 
who can achieve these results can afford to pay more for 
the glassware than can the junk man. These are a-few 
reasons why the common practice of carelessly raking up a 
pile of so-called waste and dumping it on the scrap-heap 
should not countenanced. 


The Wild-Barfield Electric Furnace. 


The following brief description and illustration refer to 
the Wild-Barfield electric steel-hardening furnace that is 
being supplied to the Metallurgical Department of Sheffield 
University by Messrs. Automatic & Furnaces, Lap., 
of 6, Old Queen Street, Westminster, S.W.1, who, we under- 
stand, are about to introduce new ranges to meet the demand 
that has arisen for larger sizes of furnaces. Referring to the 
illustration, fig. 4, the overall dimensions of the furnace are 
8 in. by 15 in., and the heating chamber is 4 in. bore by 
13 in. deep. The power consumption at full load is 1,400 watts 
at 200 volts a.c., the maximum temperature being 850 deg. C. 
The furnace has an output of 10 lb. of tools per hour, and 
it will accommodate an article of a maximum weight of 2 )b. 
and a maximum length of 8 in. The overall dimensions of 


Fic. ELectric FURNACE. 


the electrically-heated quenching and tempering bath are 
12 in. by 15 in., while the inner pot is 8 in. bore by 13 in. 
deep. The power consumption reaches 600 watts, and the 
maximum temperature 350/400 deg. C. Tt will take articles 
of a maximum weight and length of 4 lb. and 10 in. respec- 
tively. An angle-iron working bench, 6 ft. long by 2 ft. 5 in. 
wide, to accommodate the entire equipment, is supplied 
with the outfit. Through the courtesy of Prof. J. O. Arnold, 
arrangements have been made to give practical demonstra- 
tions to representatives of engineering firms and others who 
are interested in the modern heat treatment of steel. Shef- 
field readers who would care to receive an invitation can do 
so on application to the makers of the furnace. 


An Improved Pot for Solder. 


Mr. L. V. Snyder, in the Electrical World, states that the 
Westcnester Co., Mount Vernon, N.Y., hag 


Fia. 5.—Ovat Sotper Pot Sarety Lars. 


adopted a penety designed solder pot of oval shape (fig. 5) 
which has the advantage that there is space for the solder to 
fall back into the pot as well as for the lineman to use his 
ladle freely. The safety lip on the inside of the pot prevents 
the solder from ‘spilling out of the vessel when it is being 
raised or lowered on a pole.” Another advantage of this 
design is that the solder cannot-be lost out of pot as 
easily when it is cold because the lip projects inwards enough 
to keep it from falling out. 
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CORRESPONDENCE, 
the following wee hould forward their communi- 


Riscipean No letter can be published 
unless we have the writer's name and address in our possession, 


The Shorter Working 


A. B. D. 

Day shift, Evening shift. Night: "shift. Spare shift. 
Sun. .. 8a.m.—4p.m. Off duty . 4p.m.—12 mn. 12 a.m.—8 a.m. 
Mon. .. 8a.m—4p.m. 4p.m.—J2mn. Off duty 12 a.m.—% a.m. 
Tues. .. 8a.m—4ip.m. 4p.m.—i2mn. 12a.m.—8a.m. Off duty 
Wed. .. 8am—4pm. 4p.m.—l2mn. Spare duties 
Thurs... 8a.m.—4p.m. 4p.m.—l2mn. 12a.m.—Sa.m. Spare duties 
Friday... 8a.m.—l12 noon 4p.m.—l2mn. 12a.m.—8a.m. Spare duties and 

noon—4 p.m. 
Sat. .. Off duty 4p.m.—l2mn, 123a.m.—8a.m. 8 a.m.—4 p.m. 
44 hours 48 hours 48 hours 48 hours \ 

In the above shifts, A would go off on Friday at noon, and then 
come on evening shift on Monday at 4 p.m. 

This makes three weeks of 48 hours each, and one of 44 hours, 
or a 47 hours week over the four. 

If 48 hours is the number agreed on, then A would have to 
remain on until 4 p.m.on Friday, which would make 48 hours 
each week. 

I may state that these shifts are being worked in a local under- 
taking, and are being found very satisfactory to all concerned. 


March 21st, 1919. Scottish Engineer. 


Overtime for Shift Engineers. 


I understand that an attempt is being made to introduce 
a 48-hour week by the E.P.E.A. In bringing this matter 
forward, has any stipulation been made as regards overtime ! 
There are many cases in which through sickness, or w _ 
a man leaves, or in case of breakdown, engineers-in-charge 
have to work many hours over the maximum 43. 

There seems to be a feeling among certain men that it 1s 
infra dig to receive overtime. I have in some cases worked 
48 hours in four days; the remaining two, or three, days, as 
the case may be, have been worked for no payment at all. 
The only way to enforce a 48-hour week will be to insist 
that overtime is paid at time and a half. As long as hours 
are worked for which no payment is made the 48-hour week 
will exist, in many cases, in name only. You cannot stop a 
supply because a man has completed his 48 hours and no 
other man is available, therefore when 48 hours have come 
into force let a clause be added stating that all time over 
48 hours shall carry time and a half. Max. Demand. 


The Control of Electricity. 


With regard to the proposed change in the method of con- 
trolling the electrical industry, there is one point to which I 
think it is necessary to call immediate attention. Unless care 
is taken it may be found that the Bill has gone through Par- 
liament, and before long we may find that everything con- 
nected with electricity has become an official secret. 

It may be quite as impossible in the future for us to dis- 
cuss @ design of a joint-box or to criticise any system of sup- 
ply as it is for men in the Post Office or other Government 
Departments to give voice to their opinions. For instance, 
a man in the Post Office who wrote to the Press criticising an 
installation of automatic telephone apparatus, and pointing 
out its defects, would immediately lose his position. This 
official secrecy is the cause of an enormous amount of ineffi- 
ciency in Government Departments. It results largely from 
the desire of rather inefficient managers to shield themselves 
from wholesome and much-needed criticism. Furthermore, 
the introduction of the official secret method into electricity 
supply would mean the immediate closing down of the elec- 
trical Press so far as electricity is concerned. All our 
eer tendencies would be slowed down, and we should 

> put in the position of waiting to see what other countries 
did before we adopted any big development. For instance, 
the automatic telephone could, no doubt, have been invented 
in this country had there been opportunity for the men of 
the Telephone Department to use their brains. As it was, 
we had to introduce it from abroad. 

The obstacle under Government control is this: A man 
has an idea. He puts it before the heads of departments. 
They offer to take it up provided that be will prove that it is 
satisfactory. He, on his part, is unable to test the apparatus 
himself as he has no facilities, and prebably no money. As 
a result, the Department waits for the inventor to develop it, 
and the inventor waits for the Department to give facilities, 
and in the end nothing is done. Incidentally, as the I.E.E. 
Report has shown, Government Departments think it a good 
plan to let a man: spend all his own money, and a lot of other 
people’s money, in_ developing an idea, and then to take it 
from him without payment. In this way the inventive faculty 
of the nation has been largely sterilised, and we are squander- 
ing millions of money yearly by using means which are in- 
efficient, when we might have had ‘elliciency had we en- 
couraged our inventors. How are we to meet the situation”? 
Three methods of dealing with it are obvious :— 

First of all we must maintain our rights to free discussion, 
free criticism; and free investiga#ion. This is a hard task, but 
not impossible. We must also with it maintain our free 
Press, without which the industry would lose its life and 
become like a bird in a museum, dusty and dead and a source 
of disgust to the onlookers. 


’ Secondly, we must a ‘department on 
big scale;. whose business it will be to investigate new ideas 
and to develop them where profitable. To make such a re- 
search department workable, it should be divided under at 
least three different managements, and competition should be 
introduced between them as to which will produce the great- 
est nuinber of successful results in a year. This will prevent 
the research departments from degenerating into routine 
methods under which the managers pride themselves on their 
power of detecting the nigger in every new idea. 

The third item, which is of ove rwhelming importance to 
the industry, is that some means must be introduced whereby 
the industry may make its voice heard in the Board of Con- 
trol. This could be done by arranging that the Board of 
Control shall have a number of representatives voted on it, 
very much as members are voted on the I.E.E. and I.M.E.A. 
Councils. These members should be elected for a strictly 
limited period, and continual rotation should be enforced, so 
that it will not be possible to have the same people on the 
Board year after year. By this means fresh blood will be 
introduced into the governing department every year which 
will help to prevent it getting unduly tied up with red tape. 

Many of us fear that the new control will mean the intro- 
duction of red tape, but a little care now may do much to 
reduce the strangling power of that all-too-prevalent sup- 
pressor of energy. E. M. F. 


March 20th, 1919. 


The Re-settlement of Officers. 


While thanking you for your generous appreciation of the 
work of the young officers in the war, will you kindly allow 
me to add a few words to yours with regard to the letter of 

‘Fed-up”’ published in your issue of March l4th? The 
correspondent’s grievance, under cover of which he vents his 
feelings upon those under whom he has served, arises from 
a lack of knowledge of the subject on which he writes. The 
Ministry of Labour, in its booklet on “* The Re-settlement of 
Officers (Reconstruction Problems 12), clearly states. that, 
the term “ officer’ is therein used in a broad sense to denote 
not only commissioned officers, but also men serving in the 
ranks of like educational qualifications, and that any man 
who has, or considers he has, high educational or techni 
qualifications is at liberty to fill and forward the same form 
as used by officers (A.F. Z15), and will receive the same 
opportunities for civil employment as an officer. 

All officers are familiar with the man in the ranks who, 
unable to obtain his commanding officer’s nomination for a 
commission, usually for the best of reasons, becomes a man 
with a grievance and a stirrer- -up of discontent and discord 
amongst his fellows. The assertion that commissions were 
less easily obtained in the early stages of the war than 
latterly is without foundation; in fact, the reverse is the 
case. During the past three years a candidate, even after 
nomination by his commanding officer, only obtained his 
commission after some months’ hard training in an Officer 
Cadet Battalion, followed by a stiff oral and written exami- 
nation, whilst in the first few months of the war many men 
obtained commissions direct with little or no previous mili- 
tary experience. 

While admitting that most officers have at one time or 


‘ another received credit for work carried out by those under 


them, two years’ experience of a more active Front than 
Alexandria has taught me that an officer who always leans 
on those under him will fare badly. There is also no doubt 
who bears the responsibility for bad work or work left 


undone. R.E. Subaltera, 
France, March 17th, 1919. 


The Importance of the Home Market. 


With reference to your report of the speech of Sir Arthur 
Steel-Maitland at the Leeds Luncheon Club, .I note he’ stated, 
that it was clear that if we do not manufacture for other 
countries there will be nothing for us to do but starve; but 
surely he has been mis-reported? W hat about manufactur- 
ing for ourselves, and where is the advantage of manufac- 
turing for the market of others in preference to our own? 

Surely, it is undeniable that as goods are paid for by goods, 
for everything we export we import something, and that a 
larger market for one manufacturer exporting 1s offset by. » 
small market for another manufacturer who might have made 
what we imported. No nation can therefore have a larger 
market than its own, and its total market is exactly equal 
to its own production. Therefore, we shall starve if we do 
not produce, but a nation can lose by export aswell as gain, 
and it only gains by export when its cost of production fer 
the exported article is less than would have been that for 
the imported article. 

Further, the economists have failed to realise, and the Gov- 
ernment apparently also, that the cost of ’ production is 
merely the necessaries of life of the workers, so that the 
fewer workers necessary to produce a given value the better. 
A nation which exports the products of unskilled labour, that 
is a large number of workers, and receives in exchange the 
products of skilled labour, or a smaller number of workers, 
loses on every transaction. 


& Arc Lamps, Ltd. 
. Hecut, Director. 
St. Albans, March 21st, 1919." 
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NEW PATENTS APPLIED FOR, 1918. 
(NOT YET PUBLISHED.) 


Gags expressly for this by Messrs. Serton-Jones, 
TEPHENS (successors to hi 
Patent Agents, 285, High Holborn, London, 


5,012. ‘ Switches or apparatus for controlling electric batteries." 
Sue.voxe & H. F. Steventon. February “28th. 
Contact-breakers for ignition devices." G. P. THompson. 


AccLES 
Febru- 


oa th. 

“Radio communication.”” Connecticur TeLernone & Exectric Co, 
February 28th. (U.S.A., March 28d, 1918.) 

5,057. “* Portable electric lamps.”” Etecrrica, Storace Co. axp 
H. Dean. February 28th. 

5,061. ‘“* Disinfectant mouthpiece for telephones.” 


Fuitwex. February 


“ Electrically heating metal rings or bands.” H. S. Biyns. March 


“Collector for electrical machines’ E. Botton. March Ist. 
“ Starting mechanism for internal-combustion engines."’ Soc. Orrt- 
March Ist. 
5,173. Electric door-opener.” S. A. Stammwitz. March 3rd. 
5,185. ‘* Apparatus for cutting and welding metals by the electric arc." 
C. G. Conrapi, March 3rd. 
5,187. ‘* Apparatus for the deaf and attachment to telephone circuits.” C. 
March 3rd. 
lampholder and switch combined.’ A. E. ALEXANDER, 
Electric iampholders.”’ G. Oxrscu & R. March 3rd. 
Electric furnaces.” G. Marriott. March 3rd. 
“Connectors for clectrically-operated or heated devices.” G. H. 
H. F. Co.tins & C. Prrcner. March 3rd. 
Electrical apparatus.” A. R. ANGus. 
* Electric signalling on railways." A. Spooner. March 3rd. 
Railway traffic-controlling ‘systems McKenzie. & West- 
incGHouse Power Signa. Co. March 3rd. (U.S.A., March 4th, 1918.) 
5,308. ‘Light intensitier for metal-filament electric lamps.” 
Roserts. March 4th. 
“Attachment for pocket lamp cases to indicate condition of bat- 
G. Ratusone. March 4th. 
b ** Multiple electrical conductor for internal wiring of buildings.” 
D. 'S. Munro. March 4th. 
Electrically-controlled, &c., 
March 4th 
5,387. Ignition devices for explosion motors.” G, March 4th. 
5,389. Frequency transformer."’ M. D. March 4th. 
5,394. “ Heating and ventilating apparatus." E. Hancock (R. Hancock). 
March 4th. 
5,395. “Ignition control for internal-cpmbustion engines." 
works, Ltp., & F. Wyair. March 4th, 
5,396. Holders for incandescent electric lamps." F. O. Monknovust anp 
Tate. March 4th. 
** Magneto coupling."”” ©. F. Beer & W. J. Brown. March 5th. 
“ Dynamos.”” J. Giazesroox. March Sth. 
“Matrix for manufacture of plates by electro-deposition.”” S. O. 
Cowrer-Co.es. March 5th. 
5,461. “ Electric contact device.” 
many, March 9th, 1918.) 
** Dynamo-electric machines.” J. j. 
March 6th, 1918.) 
Dynamo-electric 
March tih, 191s.) 
Electric furnace control apparatus." 
Co. (Gen: oral Electric Co., U.S March 5th. 
5,494. “ Electric switches for lighting, Benjamin Ecectrric, Lrp., & G, 
CampBeLL. March 5th. 
02. Sparking plugs." 
004. Magneto motor.’ 
5,505. ** Electric 
(France, November 19th, 1918.) 
5,507. Disinfecting devices for telephones, speaking tubes, &c."  L. 
Levison & M. pe Younc. March Sth. 
5.524. Electric hand lamp." M. J. & T. Tavior. 
“ Electric motors.” W. S. Dennett. March 6th. 
“Spark plugs.” E. M. Jounson. March 6th. 
“Electric smelting furnaces.” I. March 6th. 
1918.) 
5,574. “ Wireless signalling systems.” 
(General Electric Co., U.S.A.) March 6th. 
“Electric motor-control systems."’ 
(General Electric Co., U.S.A.) March 6th. 
5,611. “* Relay oscillograph, telegraph, telephone, automatic current or 
tension regulator, &c."" F. A. & K. Ranstx. March 6th. 
5,617. “ Electrically-operated engine starters for self-propelled vehicles, &c.” 
F. March 6th. 
5,621. “ Electric light fittings.” E. Rawcnirre. March 6th. 
5,624. “Means for eontrolling or regulating dynamo-electric machines.” 
Powe, & Hanmer, W. A. Suerpnerp & E. Wi.sox. March 6th. 
5,425. “ Electrical machines for starting, lighting, and ignition of motor 
vehicles.” Powe, & Hanmer, W. A. Suernerp & F. E. Witson. March 6th. 
5,627. “‘ Switch or cut-out for electric starters of motor vehicles."” Power. 
AND HANMER, W. A. Suepnerp & F. E. Wirson. March 6th, 
5,630. “ Portable electric lamp.” J, Canninc. March 6th. 
5,633. ‘* Method of localising faults on electric mains and switching on of 
street lamps.” E. J. Warsn. March 7 
5,639. “ Electric magnetic rings, a thimbles, &c., 
of same.” R. C. Ropven. March 7th. 
5,650. plugs for internal-combustion engines.” 
March 7th. 
5,667. Wireless telegraphy, &c., control systems."’ M. Compare & Com- 
Wirecess Contro: Synpicate. March 7th. 
5,679. Incandescent electric lamps, W. E. Corricatt. 
5,698, Electrolysers."" G. C. Hersurn. March 7th. 
5,7! “Ignition magnetos for internal-combustion engines.” J. H. Cnam- 
BERS & H. Lucas. March 7th. 
5,706. “* Electric storage cells." C. J. V. Fery. March 7th. 
April 30th, 1917.) 
11a) “Sparking plugs." G. Repint. March 7th. (Italy, March 7th, 
) 


M. E. A. Baw 


March 3rd. 


” 


brakes for railway vehicles.” E. R. 


Licut Stee- 


A. C. E. Hojcaaxrp. March Sth. (Ger- 
LINFRAUGK. March 5th. 
March 5th. 


machines." . L. 


British THowson-Houston 


G. March Sth. 
D. Sucnostawer. March Sth. 
H. Crocnat. March 5th. 


March 6th. 


(Norway, 
THomson-Houston Co, 


Britis Co. 


and manufacture 


B. Carter & J. 
March 7th. 
(France, 


5,710. ‘* Electric impulse motor." 
May 16th, 1917.) 

5,736. * Electric printing telegraph machines.’ 
(Western Electric Co., U.S.A.) March 7th 

57 Manufacture of carbon electrodes." C. H. THompson. 


March 7th. (France, 
Western Execrric To. 


March 8th. 

765. ‘* Heating or cooking by electric energy.'"" O. A. Grimnes. March 
(Norway, March 9th, 1918.) 

766. ‘* Sparking plugs for internal-combustion engines."" H. F. Hots- 


March 8th. 
“Sparking plugs." H. Corey. March 
783. ‘‘ Process for production of zinc battery elements.’ S. O. Cowper- 
Cores. March 8th. 
5,789. “‘ Hygienic devices for mouth- or earpieces of telephones, speaking 
fc Cray. March 
“Earth connection for dissipating electric. cbargesx". E. Isuerwoop. 
March 8th. 
5,819. Incandescent electric lamps.” G. Hookwams “March 8th. 
5,826. “ Electric lamp ‘fittings.”*~ Wwe Evans & T. W. Greaves: March 


5,841. “ Direct-current motors and generators.” G. & J. G. Stik. 
March 10th. 


‘ 


Thompson & Co., ? London), Chartered 


5,851. “ \ Method of actuating automatic electric brakes for talking- 
machines.”” J. S. Lester. March 10th. 

5,856. ‘* Miners’ electric safety lamps.” B. Torry. March 10th, 

5,863. “* Portable electric lamps.” J. Tweepie. March 10th. 

5,883. Electric igniter.” W. W. Partincton. March 10th. 

5,894. Electric furnaces." F.LA.T. Soc. Anon. March 10th. (Italy, 
November 2nd, 1918.) 

5,910, Method of current in high-speed electrical machinery." 
E. March 10th 

Rotors. for disk-ty homopolar or acyclic generator." E. N. 

Pix. March 10th. 

5,925. ‘* Telephonograph.” H. Utimaxx. March 10th. 

5,929. “ Electric switches.” Benjamin Execreic, March 10th. . 
¢U.S.A., July 3rd, 1918.) 

5,931. ** | Electric furnace for heating, ling metallic 


ig, or 
March 10th, March 


Sperking plugs.” L. S. Crark. March lth. 
eet tric lamps for motor vehicles, &.” G. A. Epman. March 
th 


5,998. “* High-speed interrupter for induction apparatus.” A. E. Dram, 
March 11th. 
6,001. ‘* Transmission gear and bracket for magnetos of motor vehicles.” 
E. R. R. Cumcorr. March Lith. 
Electric adapter switch.” T. W. Bennett. lth. 
“* Telephonic intercommunication systems.’ . Conner & A. R. 
March llth. 
“ Step-by-step mechanism for electric motor starters.” C. C. Gar- 
rarp, A. H. Rauinc & W. Wison. March 
6,038. ‘* Magneto converting cam.” H. RornwetL. > March 
O. O. Krinc & O. March 


materials." Stasmiment: Biak-Inc. A. Poucnatin. 


Dynamometer.”’ W. Sire. March 
“ Electric soldering irons.” 


055. Contact makers, circuit breakers, ScunemeRk et Cre. Mareb 
. (France, April 12th, 1918.) 
067. ‘* X-ray apparatus.” M. B. Ropricuez. March Ith. 
“* Audible w a. _or signalling devices of the vibratory-diaphragm 
E. T. Cook & J. F. Monnor. March llth. 
6,076. ** Protection aon cables in distribution systems.” A. V. 
Downton. March 11th. 
i “Lock switch or circuit-breaker for magneto."" L. Mareh’ 
** Multiplex electrical signalling systems.’ Western Exectric Co. 
(Western Electric Co., U.S.A.) March I1th. 
6,105, Electrical transmitted microphones.” B. A. March 
“Apparatus for locking electric glow lamps to holdess.””. W. J. 
Bova. & T. March 12th, 
6,112. ‘* Method of fitting electric lamps to lamp cases." T. M. Cox 
Warker. March 12th. 
6,124. “ Electric lamps for cycles, H. G. & M. H. Gorp- 
stone. March 12th. 
6,125. ‘* Magneto generators.” H. O. & M. H. Goipstone. 
March 12th, 
6,140. “ irons.” W. Cross-& Sons anp J. I. Kirsy. 
March 12th 


lugs.” I. L. Stawrer. March 12th. 
6,189. Method electrical condensers." W. Dusmier. March 
12th. (U, S. A., October 30th, 1918.) 

6,195.“ Electric heating units, and methods of manufacturing same.” 
=a Houston Co. (General Electric Co., U.S.A.) March 12th. 
“Incandescent electric lamps.” W. H. March 13th. 

“Cord grips for electric light fittings.” C. G. Brennetr & 


March 13th. 
6,308. ‘* Sparking plugs." L. M. J. S. Bour. March 13th: (France, 
June 3 29th, 1918.) 


switches.” N. C. Francis & R. Hutcninson. March 
H. Frost & Co. & W. H. 
H. Frost & Co. & W. H. Weicn. March 


“ Telephones.”” E. T. Jones. March I4th. 
. “ Lighting or starting sets of automobiles, &c."’ 
C. E. Sxiswer. March 14th. 
6,366. “Electric driving and controlling gear for planing machines.” 
Exec TRomMOrORS, Ltp., E. Greennacc & B. Loxcsotrom. March I4th. 
3.424. ‘ Telephone sound-intensifier and microbe shield.” A. A. Psprere.e 
A. Venrss. March 
Divers’, &c., elestric G. & J. March 


llth. 


** Pressure-operated electrical cutouts.” 
March 13th. 
* Electrical cutouts.”’ 


P. C. SaMugL 


March 14th. 
& Hut, 
March 15th. 
J. Baker 


High-tension insulators."" R. M. Jounsron. 
Electric loom for motor vehicles."’ 
Urton & Co. March 15th, 
“Controllers for clectric motors, R. AMRERTON. 
“ Interlocking mechanism for clectric switches, &c.” 
2 G. Mippietox. March 15th. 
6,535. Control of electric currents.”’ 


6 Bertrish THomson-Hovuston Co. 
(General Electric Co., U.S.A.) March 15th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the ifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
8,724.—Evectric motors. L. R. McDonald. June 16th, 1916. (107,382.) 
16,194. STARTING DEVICES FOR INTERNAL-COMBUSTION- ENGINES. J. Gray (C. 
H. Reynolds & A. L. M. Ayers). November 6th, 1917. (123,342.) 
17,673. ELeCTROMAGNETIC DEVICES aND apparatus. G. Plaisant. 
29th, 1917. (123,346.) 
1918s. 


2,953. Eecrric Gas LicuTers. A. MacKenzie (legal representative of 
ieee nzie) (Safety Gas Lighter Corporation). February 19th, 1918. (1 308.) 
056. DYNAMO-LLECTRIC MACHINERY OF VARIABLE POLE NUMBER. F,. Creedy. 
20th, 1938. (123,395.) 
3,213. NELECTRIC HEATING APPARATUS. Naamlooze Vennootschap Fabriek van 
Instrumenten en Electrische Apparaten Inventum. February 23rd, 1917. 


(113,623.) 
3,344. AUTOMATIC CONTROL FOR ELECTRIC GeneRATORS. H. A. Scott, 
February 28th, 1918. 


25th, 1918. (123,411.) 
3.584. X-ray TuBe stanps. C. E. S. 
March 5th, 
E. C. R. Marks (A. D. Reid, U.S.A.). March 


C. O. Bastian. March 7th, 1918. 

5,771. Tee OR BRANCH JOINTS OR ARMOURED ELECTRIC CABLES. Cc. J. Beaver 
and E. A. Claremont. April 4th, 1918. (123,440.) oe 
6,049. Exectrica OPERATION OF LIQUID RECORDING AND REPRODUCING INSTRU- 
L. Williams. April 9th, 1918. (Cognate application No, 16,217/18.) 


FRICTION CLUTCHES, W. Langdon-Davies & A. 
April 1918. (123,446.) 


November 


Febru- 


3. Phillips. 
(123,417.) 
: . MINE SIGNALLING apparatus. C. King & W. Smith. 
(123,420.) 
X-RAY TUBE STANDS. 
6th, 1918. 123,424.) 
4,026. ELECTRICALLY-HEATED GLOVES. 
(123,427.) 


5,119. 
4 
if 
13th. 
6,342. 
4 WeLcH. 
13th 
14 
| 
% 
- 
. 
Srl 
aif 


